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ABSTRACT

Engaging the public in scientific research through volunteer monitoring (a form of
community science) has potential to expand knowledge of conditions and to improve
collaborative decision-making. Many studies have sought to understand motivations for
participation and potential resulting actions or behaviors that benefit the environment.
Place-based connections have been demonstrated to lead people to adopt environmentally
responsible behaviors. However, few studies have considered possible differences in
motivations across countries or the role place attachment may play as a driver of initial or
sustained participation.
The aim of this research was to determine the extent to which place attachment
influences people’s decision to volunteer for stream-based water monitoring programs in
three countries: the United States, Canada, and New Zealand. This pilot study applied a
mixed-method approach to assess and compare motivations of volunteers via an online
survey of 101 individuals and follow-up semi-structured interviews with a subset of survey
participants (n = 25).
Findings revealed place attachment is a motive for volunteers to participate in
stream monitoring, along with concern for water resources, learning/engagement, and
direct involvement in science. A statistically significant relationship (p < .05) was found
between gender and motivation categories of place attachment and direct involvement in
science. Some experienced volunteers indicated participation in monitoring over time
enhanced their attachment to place. These findings suggest that programs seeking to gain
and sustain volunteers and to create a more environmentally engaged community might
focus outreach on identifying potential volunteers with existing person-place bonds and
nurturing connections to place with existing volunteers.
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CHAPTER ONE: A COMPREHENSIVE LITERATURE REVIEW OF
VOLUNTEER MONITORING AND CONCEPTS OF PLACE
1.1. Introduction
Volunteer monitoring is an expanding type of scientific research in which members
of the general public are involved in data collection and other aspects of the scientific
process. This field is most commonly known as citizen science, though it is also known as
public participation in scientific research (PPSR) (Shirk et al., 2012), community-based
monitoring (Conrad & Hilchey, 2011), participatory monitoring, crowdsourcing, and
community science, among other titles (Eitzel et al., 2017). This type of science has
become widespread globally, evidenced by the number of per annum peer-reviewed
publications about citizen science increasing from about 40 in 2000 to 180 in 2015
(Huddart, Murray, Woodward, & Brooks, 2016).
Citizen science projects cover a wide range of environmental disciplines, including
but not limited to: ecology, biology, conservation, ornithology, entomology, phenology,
wildlife and land management, and water and air quality (Alender, 2016; Ardoin, 2014;
Bruyere & Rappe, 2007; Carballo-Cardenas & Tobi, 2016; Domroese & Johnson, 2017;
Huddart et al., 2016; Ng et al., 2018; Stepenuck & Green, 2015). It has also expanded into
astrology, health professions, and online gaming and computing programs (Asingizwe et
al., 2019; Baltzell et al., 2019; Fienieg et al., 2011; Land-Zandstra et al., 2016; Nov et al.,
2011; Raddick et al., 2013; Tinati et al., 2017).
There has been recent discussion to replace the phrase “citizen science” with
“community science” in an effort to be more inclusive and accurate, as the word “citizen”
1

can be limiting (see Eitzel et al., 2017 for a discussion of this terminology). Though they
describe the same type of science, the phrase “community science” will be used from this
point forward.
Research on motivations of volunteer monitors is relatively recent, as the field of
community science has expanded greatly in recent decades and programs need to
understand what factors influence participation. Four motives have been suggested for
community involvement: egoism (acting out of self-interest), altruism (desire to increase
the welfare of others), collectivism (benefitting the entire group or common good), and
principlism (upholding a moral principle) (Batson et al., 2002). These motives can be
associated with values people hold that may lead them to do something for their
community, such as volunteering.
Others note similar motivations for volunteering, such as those that are intrinsic,
stemming from an individual interest, or extrinsic, interest in an external outcome
(Finkelstien, 2009). These motivations can be intertwined with those that are egoistic,
altruistic, collectivist, or that appeal to principle, and it is known within volunteerism that
people volunteer for the same program or task for different reasons (Clary et al., 1998).
Acts of volunteerism serve different functions for different individuals. Functional analysis
(as defined by Snyder, 1993 in Clary et al., 1998, p. 1517 as “the personal and social
functions being served by an individual's thoughts, feelings, and actions”) has been used
to categorize underlying motivational processes into six functions: values, understanding,
social, career, protective, and enhancement (Clary et al., 1998). These six functions served
by volunteerism have informed and been expanded upon in subsequent studies of volunteer
motivations (e.g., Alender, 2016; Cox et al., 2018; Wright et al., 2015).
2

Within environmental organizations, one of the main motivators observed in recent
studies is that participants want to help the environment (Alender, 2016; Bruyere & Rappe,
2007; Hobbs & White, 2012), essentially a subset of the values function (Clary et al., 1998).
Other studies have found motivations to include learning and time spent outdoors in
addition to values (Domroese & Johnson, 2017). Participation has also been demonstrated
to foster connections with nature and the place where volunteers engage, influencing their
behaviors, actions, and stewardship of local areas (Chase & Levine, 2018; Evans et al.,
2005; Jordan et al., 2011; Measham & Barnett, 2008; Ng et al., 2018; Ryan et al., 2001).
This connection is suggested to contribute to affective outcomes of participation
(Haywood, 2016). One important aspect of volunteer motivations is that they have been
observed to change over time, and initial motivations of volunteers are often reported to be
different than long-term or sustained motivations (Rotman et al., 2012; Rotman, Hammock,
Preece, Boston, et al., 2014a; Rotman, Hammock, Preece, Hansen, et al., 2014b; West &
Pateman, 2016).
Program coordinators and managers need to understand the factors that engage
volunteers and keep them participating long-term. One mechanism to assess this is the
Volunteer Functions Inventory (Clary et al., 1998). The VFI is often a starting point for
understanding reasons why people volunteer because it is “the most well-known and
complete metric used to measure and interpret volunteer motivations” (Cox et al., 2018, p.
1036). The VFI is widely used as foundational knowledge of volunteer motivations and is
often referenced when interpreting reasons why people volunteer (Alender, 2016; Bruyere
& Rappe, 2007; Cooper et al., 2017; Cox et al., 2018; Domroese & Johnson, 2017; Pagès
et al., 2018; Rotman et al., 2014b; Wright et al., 2015). Recently, the VFI was expanded
3

and modified specifically for environmental volunteers (Wright et al., 2015). Within this
Environmental Volunteer Functions Inventory (EVFI), motivations related to
environmental values or those that are either recreation- or nature-driven were ranked as
the most important (Wright et al., 2015). The development of the EVFI established five
motivations of volunteers: recreation/nature-based, personal values, personal growth,
social interactions, and project organization, synthesizing the breadth of motivations
detailed in environmental programs.

1.1.1. Variance in Motivations Across Programs
Motivations research is highly complex, as volunteer motivations vary depending
on program focus (e.g., conservation, marine resources, insects) and the goals of the
monitoring group. When looking at environmental programs specifically, one of the
primary motivations found across studies is to help the environment (Alender, 2016;
Bruyere & Rappe, 2007; Ryan et al., 2001), while another top motivation consistent across
studies is personal learning (Domroese & Johnson, 2017; Ng et al., 2018; Ryan et al.,
2001). Other studies demonstrate differences in motivations for initial and sustained
participation, primarily those factors related to personal benefits versus those that provide
social and relational opportunities (Rotman et al., 2014b). More recent studies have
demonstrated motivations that are specific to program goals and outcomes, as well as the
specific monitoring location (Church, Payne, Peel, & Prokopy, 2019).
Volunteer motivations have been observed to differ with program type and focus.
However, similarities in motivations can be seen across studies regardless of the focus of
the monitoring group. Table 1 summarizes motivations observed across different studies,
4

with motivation categories taken from the Environmental Volunteer Functions Inventory
established by Wright et al. (2015) and a category related to place connections added. Some
of the studies included in Table 1 are discussed in more detail for comparison of specific
motivations observed across studies.

5

Table 1: Motivators for volunteers to become involved in community science

Reference

Focus

Alender (2016)
Bruyere & Rappe (2007)
Church et al. (2019)
Clary et al. (1998)

water quality
natural resources
water quality
general volunteerism
online projects in
astrophysics & ecology
ecology
biodiversity & conservation
ecology
biodiversity
catchment
biodiversity & conservation
restoration
smartphone measurement of
aerosols
conservation
environmental
conservation
digital identification of
interstellar dust
restoration
online astronomy
ecology
environmental stewardship
biodiversity & conservation

Cox et al. (2018)

6

Dem et al. (2018)
Domroese & Johnson (2017)
Evans et al. (2005)
Ganzevoort et al. (2017)
Gooch (2003)
Hobbs & White (2012)
Krasny et al. (2014)
Land-Zandstra et al. (2016)
Martin & Greig (2019)
Measham & Barnett (2008)
Ng et al. (2018)
Nov et al. (2011)
Pagès et al. (2018)
Raddick et al. (2013)
Rotman et al. (2014b)
Ryan et al. (2001)
Wright et al. (2015)

Category of motivation
Personal
Social
growth
interactions

Recreation/
nature based

Personal
values

X
X
X

X
X
X
X

X
X
X
X

X

X

X
X
X
X

X
X
X
X

X

X
X
X
X
X

X
X

X

X

X

X
X
X

X
X
X

X

X

Project
organization

Connection
to place

X
X

X

X
X

X
X
X

X
X
X
X

X
X
X
X

X
X
X
X
X

X
X
X
X
X
X

X

X

X

X
X
X

X
X
X

X

Categories of motivation taken from the Environmental Volunteer Functions Inventory designed by Wright et al. (2015), with the category
"Connection to place" added.

As the literature review in Table 1 shows, there is some degree of consistency
relative to motivations for community science. Broadly, “personal values” and “personal
growth” seem to be the most common motivating factors, while only a handful of studies
identify “connection to place” and even fewer studies identify “project organization” as
influences on why people participate in community science and environmental monitoring.
One study revealed a top motivation of participants to be “protecting a particular river”
where they monitored (Church et al., 2019), a “personal values” motivation, while in
another study the top motivation was “learning about bees,” a “personal growth”
motivation (Domroese & Johnson, 2017).
In an assessment of commitment in environmental programs using functional
theory (Ryan et al., 2001), five motivational factors similar to those of other studies (Clary
et al., 1998; Wright et al., 2015) were identified: helping the environment, learning, social,
reflection, and project organization. The two primary motivations of participants in
environmental programs were “helping the environment” and “learning” (Ryan et al.,
2001), consistent with top motivations in other studies of similar programs (Alender, 2016;
Bruyere & Rappe, 2007; Domroese & Johnson, 2017; Ng et al., 2018) and suggesting
volunteers value aspects of programs that benefit the environment and provide educational
opportunities.
Research work involving natural resource management and conservation programs
found “helping the environment” to be the top motivation (Bruyere & Rappe, 2007),
consistent with other studies in the natural resources field that involved water quality
monitoring programs (Alender, 2016) and environmental stewardship programs (Ryan et
al., 2001). In studying a biodiversity conservation program, “helping wildlife” and
7

“contributing to conservation” were found to be primary motivations (Hobbs & White,
2012), again aligning with findings of other similar studies and reflecting “nature based”
motivations (Bruyere & Rappe, 2007). Yet another study found “helping wildlife” to be a
primary motivation (Martin & Greig, 2019), along with benefits provided to volunteers
themselves (an intrinsic motivation, see Finkelstien, 2009).
Nature is central to motivations of biodiversity recorders, specifically a connection
to, interest in, and concern for nature, which are topics that could be related to helping
(“personal values”) or learning (“personal growth”) (Ganzevoort et al., 2017). While
motivations across different programs can be similar, there are also nuances specific to
individual programs, which is why understanding motivations of individual programs can
be helpful to better understand the volunteer base. Studies of social motivations seem to be
less common than those pertaining to conservation or environmental practices, providing
an opportunity to explore social motivations more deeply.
The consistency of the identification of “helping the environment” and “learning”
(broadly, motivation categories of “personal values” and “personal growth”) across studies
suggests they may be important motivating factors to consider when designing volunteer
monitoring programs. In an investigation of online volunteers using the Volunteer
Functions Inventory, “understanding” and “values” were found to be positively associated
with volunteer involvement and retention (Cox et al., 2018). This suggests that even among
online volunteers, “understanding” (learning and gaining perspective, or “personal
growth”) and “values” (acting on “personal values,” perhaps such as by contributing to
environmental wellbeing) are important motivational considerations.

8

Several studies have demonstrated how volunteer motivations change over time,
shifting from motivations that resulted in initial participation and those that led to sustained
participation (Rotman et al., 2012; Rotman et al., 2014a; Rotman et al., 2014b). Factors
affecting initial versus long-term participation are shown in Figure 1.

•
•
•
•

Factors affecting
initial participation

Factors contributing
to long-term
participation

•
•
•
•
•

Personal interests
Self-promotion
Self-efficacy
Social responsibility

Trust
Setting common goals
Acknowledgement and attribution
Mentorship
External relationships

Figure 1: Factors resulting in initial versus long-term participation in community science.
Adapted from Rotman et al. (2014b)

A review of the literature about recruiting and retaining volunteers in a variety of
environmental programs (e.g., conservation, restoration, biodiversity) concluded that
people are motivated to start volunteering for both intrinsic and extrinsic reasons (West &
Pateman, 2016). Intrinsic motivations include knowledge acquisition (e.g., wanting to learn
new things), values (e.g., helping science, the environment, or a particular site), social (e.g.,
9

wanting to meet new people or doing a social activity), enhancement (e.g., improving
oneself through volunteering), and protective (e.g., volunteering to reduce negative
feelings or to address personal issues) (West & Pateman, 2016). Initiating participation to
benefit one’s career (e.g., gaining experience or getting a new job) was identified as an
extrinsic motivation.
Conversely, motivations to retain volunteers typically reflect a positive experience
for volunteers obtained through good project organization and a fulfilment of the reasons
why they began participating (West & Pateman, 2016). Research on biodiversity and
conservation programs in the United States, India, and Costa Rica demonstrated that longterm motivations have been found to be related more to relationships, rather than to
personal benefits, which are characteristic of initial motivations (Rotman et al., 2014b).
Due to the demonstrated shift in motivations over time, it is beneficial to understand
reasons why people get involved in volunteering because a fulfilment of an initial
motivation can lead to volunteer retention. Communicating with volunteers about how the
data they collect are being used and thanking them for their involvement have been shown
to positively influence volunteers to continue (West & Pateman, 2016).
Designing programs that appeal to changing motivations over time necessitates
gaining knowledge about why people participate in the first place. As variance in
motivations have been observed across programs, it is evident that understanding
motivations of volunteers to initially participate is necessary for program longevity and
success.
Recently, “connection to place” was identified as a top motivation of volunteers to
participate in a river monitoring program (Church et al., 2019). This finding establishes the
10

potential for place attachment as a motivation for volunteer monitoring and lends itself to
support studying place attachment further. Another recent study noted a change in the
motivations of volunteers who restored habitat on islands for puffins (Pagès et al., 2018).
The volunteers’ relationship to the place where they worked changed over time, with some
developing an attachment to the places and sites, sometimes forming part of their identity.
The volunteers were more motivated to continue their work restoring habitat because of
their affinity toward the place. These findings related to place have important implications
for the prospect of place attachment serving as a motivation for volunteering.
Understanding motivations of community scientists has been identified by
researchers as imperative to creating more effective programs. One of the primary
applications of researching volunteer motivations is the benefit afforded to specific
programs to better understand their volunteers’ motivations for participation, to increase
recruitment and retention rates, and to lend insight into program longevity and success
(Alender, 2016; Cunha et al., 2017; Ng et al., 2018; Rotman et al., 2012; West & Pateman,
2016; Wright et al., 2015). Other real-world benefits of community science programs are
that they can inspire community members to be more informed, active, and
environmentally aware (Domroese & Johnson, 2017; Evans et al., 2005; Haywood, 2016;
McKinley et al., 2017; Ryan et al., 2001).
Implications of changing motivations over time has led to attrition rates due to loss
of interest by volunteers (Rotman et al., 2014b). If program managers are able to better
understand what motivates their participants, they may be able to structure programs more
effectively to maintain volunteer engagement, create connections to those places, and
encourage environmentally responsible behaviors. Finally, in water resource monitoring
11

specifically, volunteer monitoring has been an effective tool for restoration, community
engagement, and fostering care for local natural resources (Forsyth et al., 2015; Sarvilinna
et al., 2018; Verbrugge et al., 2019).

1.1.2. Volunteer Water Monitoring as a Method to Assess Stream Health and
Implications for Community Engagement
The number and breadth of volunteer water monitoring programs in the United
States has grown over the past 25 years. The creation of volunteer water monitoring
programs coincided with the U.S. Environmental Movement in the 1960s and 1970s
(Stepenuck & Genskow, 2018). During a time of great concern for the environment, which
included the development of the Clean Air Act, National Environmental Policy Act,
Endangered Species Act, and Clean Water Act, community members joined in efforts to
protect the environment through volunteer monitoring initiatives. In 1988, 98% of all
volunteer environmental monitoring programs known in the U.S. (760 of 772 programs)
focused on water (Ely & Hamingson, 1998; Stepenuck & Genskow, 2018). Twenty-five
years later, there were an estimated 1,676 volunteer water monitoring programs across the
nation (Stepenuck & Genskow, 2018). Rivers and streams are monitored most often, by
86% of programs (Stepenuck & Genskow, 2018). Lakes are monitored by 43% of volunteer
monitoring programs, then estuary/marine environments by 24%, wetlands by 20%,
beaches by 13%, and wells by 4% (Stepenuck & Genskow, 2018).
Since the 1970s, there has been an international rise in publications about
community (citizen) science (Gurnell et al., 2019). A search on Google Scholar in 2019
(by Gurnell et al., 2019) for all publications within the time period 1970-1979 using the
12

search term “citizen science” yielded 25,000 total publications. This number increased to
688,000 publications when the same search was conducted within the date range 20002019 (Gurnell et al., 2019). When searching the term “citizen science” and other terms,
such as “environmental monitoring,” the number of total publications within the date range
2000-2019 dropped to 46,100. A search during the same time period for “citizen science”
plus “river monitoring” yielded 21,200 publications (Gurnell et al., 2019).
Community-based water monitoring (CBWM), another term for community
science, is growing internationally as a way to foster community involvement in water
management. In the latter half of the 20th century, CBWM started expanding in Canada and
began in New Zealand in the late 1990s (Carlson & Cohen, 2018; Conrad & Daoust, 2008;
Valois et al., 2019), followed by growth in other countries (e.g., Brazil, China, South
Africa) in recent decades (Carlson & Cohen, 2018). More specifically, projects that focus
on monitoring of rivers particularly increased, with greater focus on water quality
monitoring in riverine ecosystems (Gurnell et al., 2019; Stepenuck & Genskow, 2018).
Researchers have found that community scientists can reliably collect data such as channel
dimensions, vegetation, channel bed characteristics, habitat and bed materials,
morphology, and channel flow (Gurnell et al., 2019). The collection of these data
contributes to river management and improvement, as physical characteristics of the river
structure and geomorphological information are collected, contributing to knowledge of
changing river systems over time (Gurnell et al., 2019).
These findings point to the novelty of community science as a method of
longitudinal and geographically-extensive data collection (McKinley et al., 2017).
Moreover, the involvement and increased knowledge of community scientists contributes
13

to more sustainable management of integrated river ecosystems because of the wealth of
quantitative information gathered and increased spatiotemporal collection of data (Gurnell
et al., 2019). Involving community members in water management and monitoring can
help regional authorities collect more robust data on stream health, as well as provide
opportunities for community members to become involved with water management
(Valois et al., 2019). Part of this integrated management process is determining the
agreement between measurements taken by community group programs and those
conducted by regional authorities at professional laboratories (Valois et al., 2019). For most
basic parameters, community group and regional council data were congruent (Valois et
al., 2019), supporting the notion that volunteer-collected data can be a reliable basis for
water resource decision-making.
Furthermore, in the context of stream restoration, other studies have garnered
support for the use of community science data to enhance data collected by professional
scientists for long-term restoration projects (Edwards et al., 2018). Community science
data provide a valuable baseline for stream conditions before and after restoration. When
using a Before-After-Control-Impact (BACI) approach to monitor stream restoration over
a period of seven years by monitoring macroinvertebrates at two streams, samples collected
by community scientists at one of the streams enabled researchers to detect the impact and
recovery of the macroinvertebrate community after restoration occurred (Edwards et al.,
2018). These findings support partnering with community scientists to aid in data
collection.
One of the only publications about community science restoration proposes a place
for the use of community science in ecological restoration projects (Edwards et al., 2018).
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Benefits to community scientists include increasing environmental knowledge and
awareness, developing better understanding of stream conditions and methods of data
collection, engaging in stewardship activities, and participation in scientific research
(Edwards et al., 2018). The outcome of increased environmental knowledge and awareness
has been demonstrated to lead people to adopt greater environmentally responsible
behaviors, further benefitting the stream as people care more about its protection and
restoration (Church et al., 2019).
The Wabash Sampling Blitz in Indiana is another example of successful
implementation of community science to collect water quality data over a large
geographical area, as volunteers monitor water quality twice per year in the Great Bend
Region of the Wabash River Watershed (Church et al., 2019). These authors note that
participation in the Blitz involves local community members in monitoring water quality
of the river and provides information to volunteers about watershed protection activities
they can implement to reduce negative impacts on local water quality (Church et al., 2019).
In addition to their intrinsic motivations such as learning about science and being in nature,
people were motivated to volunteer because they wanted to protect the river (Church et al.,
2019). Additionally, participants were receptive to making behavior changes to benefit
water quality if they had not implemented them already (e.g., more sensitive to not wasting
water, using eco-friendly cleaning products). Participants were also not as motivated by
social aspects of volunteering, though more research about the diffusion of information
through social networks is needed (Church et al., 2019).
Furthermore, recent research suggests that in addition to gaining intrinsic rewards,
such as learning about science and nature, water monitoring volunteers contribute to
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environmental protection (Church et al., 2019). Volunteers were found to change their
behaviors toward the environment to promote its protection or improvement and
demonstrated some level of place attachment as a result of their participation, which is also
a potential motivation for their volunteering at other events directly related to the river
(e.g., Riverfest, trash clean up) (Church et al., 2019). These findings suggest that beyond
collection of water quality data, participation in community science can lead to an
attachment to a stream, promoting greater environmentally responsible behaviors and
desire to protect or restore the stream.
Other research expands upon the idea of place attachment and sense of place
influencing environmental behaviors (Verbrugge et al., 2019). Sense of place is a concept
that can help to explain and inform peoples’ connections to and affinity toward a particular
location. To help inform management of river systems, participants in one study were asked
to map locations that held meaning to them along and near the river chosen for study,
incorporating sense of place as a way to manage this river system (Verbrugge et al., 2019).
As social-ecological systems, rivers can create connection between people and nature,
though quantifying ecosystem services is difficult. These authors compared river
restoration projects, their evaluation, and implementation with the aim to support river
management by identifying places of importance and meaning by those who use the river
(Verbrugge et al., 2019).
Sense of place was used as a way to quantify and qualify emotional connections to
river landscapes and how these connections may influence participatory processes
(Verbrugge et al., 2019). Sense of place, and more specifically place attachment, was
concluded to be a useful way to determine the value of a place and help to plan resilient
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restoration and management strategies for river landscapes (Verbrugge et al., 2019).
Similarly, place meanings have been found to influence peoples’ perceptions and opinions
toward managing water resources, particularly river restoration and planning processes
(Jacobs & Buijs, 2011).
By understanding place meanings, water management agencies can develop
initiatives that correspond with public attitudes toward a place and better solutions for its
management. Derived from respondents’ answers to interview questions, five distinct
categories of place meaning were created: beauty, functionality, attachment, biodiversity,
and risk (Jacobs & Buijs, 2011). Each of these place meanings was extrapolated from
stakeholders’ attitudes toward proposed management interventions, suggesting that
knowledge and understanding of place meanings can improve water resource management
practices (Jacobs & Buijs, 2011). Management initiatives are likely to be more successful
when they align with meanings that the public and stakeholders ascribe to a river or
waterbody, which includes their attitudes and beliefs about a particular place (Jacobs &
Buijs, 2011). These categories of place meaning (beauty, functionality, attachment,
biodiversity, and risk) support the idea that social connections with water resources need
to be incorporated into management plans (as suggested by Verbrugge et al., 2019) in an
effort to produce more successful initiatives.
An important aspect of water resources management are the resources needed to
manage these systems. Stream restoration and protection can be expensive endeavors that
require resources beyond the scope of volunteers. Willingness to pay for and willingness
to participate in voluntary river restoration work were examined to determine the effect
place may have on environmental behaviors (Sarvilinna et al., 2018). While previous
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studies suggest a difference in environmental engagement on an urban-rural scale, this
study did not find that to hold true (Sarvilinna et al., 2018). Instead, the authors found that
place-related factors had a greater influence on motivations to take environmentally
responsible actions, rather than the urban versus rural setting dichotomy. This suggests that
the location of a waterbody may have a greater effect on a person’s willingness to engage
in pro-environmental behaviors and stream restoration if they feel attachment and
connection to this place, regardless of where they live.
These findings suggest the importance of proximity and connection to a stream as
a place of significance (Sarvilinna et al., 2018; Verbrugge et al., 2019). This has important
implications for stream restoration efforts, as perhaps those people with connections to or
feelings toward a stream will be more willing to support restoration efforts both financially
and politically. Additionally, more people could be engaged in stream protection and
restoration by finding ways to cultivate place connections or targeting audiences who may
have especially positive feelings toward a stream. It has been suggested that there may be
greater efforts to restore local waters by those who are local residents, as local people
appear to appreciate their environment more than residents who live farther from the
waterbody (Sarvilinna et al., 2018). This is the idea behind community-based water
monitoring: to involve the local community in monitoring stream health and characteristics
as it can create greater appreciation for the stream and place-related support for local
natural areas.
Expanding upon this notion of a localized sense of community and environmental
engagement is the finding that when an individual’s sense of identity stems from the place
where they reside, they tend to be more environmentally engaged and participate in more
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environmentally responsible behaviors (Forsyth et al., 2015). By increasing resident’s
feeling of identity and connection to a place, people may also increase their protection of
resources and their advocacy for sustainable management of water resources (Forsyth et
al., 2015). In the context of volunteer monitoring, involving individuals in their community
may foster greater emotional connection to their community. These findings reveal that
emotional connections are necessary for environmentally responsible behaviors, pointing
toward the importance of place connections for water resource protection and restoration
(Jacobs & Buijs, 2011; Sarvilinna et al., 2018; Verbrugge et al., 2019).
Furthermore, a localized sense of community was found to correlate with greater
engagement with the local environment and willingness to protect local natural resources
(Forsyth et al., 2015). These findings have implications regarding willingness to pay for
and willingness to participate in voluntary river restoration work (Sarvilinna et al., 2018).
If a localized sense of community correlates to greater environmental engagement, then it
is also possible that a localized sense of community will lead to willingness to pay for or
to participate in river restoration. These findings are noteworthy because they suggest that
fostering a sense of community, perhaps on the part of community leaders and decision
makers, could lead to increased protection of local waterbodies.
A sense of community exhibited by residents was not only correlated with
environmentally responsible behaviors, but also seemed to cause them (Forsyth et al.,
2015). Upon being reminded they were members of a community, study participants took
more personal responsibility for and more strongly supported protection of local water
resources, in addition to exhibiting a more positive intention toward environmentally
responsible behaviors. These findings are important in the context of water resource
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management because they suggest that people who are more connected to their community
may adopt pro-environmental behaviors, leading to better and more sustainable
management of resources. Social diffusion of knowledge is another outcome of volunteer
monitoring that could lead to increased environmentally responsible behaviors if the sense
of community is stronger, as people will share their environmental knowledge and ideas
with one another (Church et al., 2019; Overdevest et al., 2004).
Finally, one study looked into the relationship between people’s attitudes toward
the environment and ecological restoration of a local river to determine if place attachment
played a role in the attitudes of community members towards the river (Alam, 2011). This
study was conducted in a developing country, and it provides insight into the relationships
between development issues and the environment. No specific patterns between people and
the local river were found, and further research is encouraged about the concept of place
attachment in developing countries (Alam, 2011). Rather, people in developing countries
may not exhibit attachment to place in the same way that people in developed countries do
(Alam, 2011), because they are not able to spend as much time visiting a place given the
need to focus on other aspects of life, such as working and supporting a family.
However, even if people did not feel particularly attached to their nearby river, they
were still willing to help restore and protect the river because it was important to them for
other reasons, such as for bathing or cooking (Alam, 2011). The health of the river was
thus related to dependence on it for personal livelihoods– introducing issues of
conceptualizing rivers as ecosystem service providers as well as sources of community
well-being. One might say people in these places exhibit place dependence more so than
place attachment. This important work helps to understand relationships that may exist
20

between place attachment and ecosystem restoration. People’s attitudes toward a
restoration program are important to bolster support for river ecosystem management,
though underlying reasons for support may vary.
In sum, these studies highlight various ways people are involved in river and stream
restoration and their relationship to those places. Volunteer monitoring of streams has
become vital from a data collection perspective as the world’s population grows and more
people depend on global water resources. The capacity for volunteers to collect large
amounts of data over long time periods of time and geographic settings provides
opportunity for broader knowledge about stream networks and water systems. In the age
of climate change and diminishing water resources, it is imperative to gain an
understanding of the manner in which people interact with the environment around them
and how to encourage conservation. Volunteer water monitoring not only helps to collect
useful data about streams, but it may also help people feel more connected to their
community, increase awareness about how actions impact river and stream networks, and
perhaps lead to the adoption of lifestyle changes.

1.2. Distinguishing the Concepts of Place Attachment and Sense of Place
What determines whether one is attached to a place, or if they have a sense of place?
How do scholars distinguish between place attachment and sense of place? These two
concepts are referenced frequently in literature on place; however, the distinction between
the two is somewhat ambiguous and unclear. Additionally, definitions differ across
disciplines. This section of the literature review discusses these two concepts in an attempt
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to provide clarity on their use and meaning in the context of volunteer monitoring and this
research.
Notable humanistic and phenomenological geographers Yi-Fu Tuan and Edward
Relph established some of the first academic studies of place. From the perspective of
human geography, Tuan (1997) describes that “undifferentiated space becomes place as
we get to know it better and endow it with value” (p. 6). Similarly, Relph (1976) remarks
that places are “the significant centres of our immediate experiences of the world…to
which people have deep emotional and psychological ties” (p. 141). The notion of spaces
becoming places in the discipline of geography associates value and connection with a
specific location on a spatial scale. In this sense, places are physical geographical locations
that one associates with particular feelings and personal connection.
The early work of these scholars led to further development of the conception of
place, particularly through the notion of “sense of place.” Sense of place is defined in social
psychology as “the meaning and importance of a setting held by an individual or group,
based on an individual’s and group’s experience with the setting” (Stedman, 2003b, p. 822)
Place has also been defined as a center of meaning (Tuan, 1997), with this definition
expanded by the activities, meanings, and attachments that one develops to a particular
physical place (Stedman, 2003b). Within these definitions, sense of place refers to the
experiences associated with a particular place that form symbolic meaning and attachment
toward that place.
Conversely, social construction of the natural environment (and thus, a place) is
emphasized through the social and cultural symbols to which it is associated (Greider &
Garkovich, 1994). Landscapes are described as symbolic environments that are rooted in
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culture, i.e., the symbols, beliefs, and values given to the landscape, which can be viewed
as the intangible aspects that form sense of place (Greider & Garkovich, 1994).
Furthermore, sense of place has also been defined as subjective, considering the feelings,
affective bonds, and even nostalgia for a place (Hay, 1998). The study of sense of place
has been distinguished from place attachment in that “sense of place studies, though, can
be broader than those on place attachment by assessing…subjective qualities (the sensing
of place to create personal meaning) and the social context in a geographical region, as
well as community and ancestral connections to place” (Hay, 1998, p. 7). In this definition,
sense of place involves social processes and context associated with a particular place that
extends beyond the individual.
While sense of place is more broadly theoretical and conceptual, place attachment
has been defined more explicitly by social psychologists who are place scholars. Place
attachment is described from an environmental psychology perspective as “the bonding of
people to places” (Altman & Low, 1992, p. 2). Attachment has been represented as the
positive bond a person develops for a particular place, or an ongoing relationship with a
particular setting (Williams & Vaske, 2003).
Place attachment is also distinguished by using the psychometric measures of place
dependence and place identity (Williams & Vaske, 2003), a model initially developed in
1989 (Williams & Roggenbuck, 1989). Place dependence is defined as a functional
attachment that “reflects the importance of a place in providing features and conditions that
support specific goals or desired activities” (Williams & Vaske, 2003, p. 831). Essentially,
place dependence is based upon the function of a place in a person’s life. In contrast, place
identity is defined as an emotional attachment that “refers to the symbolic importance of a
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place as a repository for emotions and relationships that give meaning and purpose to life”
(Williams & Vaske, 2003, p. 831).
The use of this psychometric scale can be helpful to distinguish sense of place from
place attachment in the literature because it describes place attachment as something that
can be measured systematically with different levels of attachment possible. In contrast,
sense of place typically refers to place attachment as part of its definition in some way,
suggesting that measurements of sense of place incorporate place attachment as a
dimension of the meaning associated with a particular place.
There exists a degree of ambiguity between the concepts, such that place attachment
is often used as a metric to measure sense of place, however the two concepts are
considered to be distinguishable from one another. Sense of place as studied by some
scholars is revealed through personal feelings and discourse about a place constructed by
the individual, and by others it is revealed by asking how societies and cultural groups
orient to places. Social psychologists have called for studies of sense of place that use a
social psychological approach employing attitude and identity theories via testable
hypotheses (Stedman, 2002, as referenced in Trentelman, 2009), though both sense of place
and place attachment can still be subjective.
What is missing from these definitions of place attachment and sense of place is
consensus on how to operationalize their study and clearly defined variables to distinguish
the two concepts. The two-dimensional approach to define place attachment as a construct
of place identity and place dependence is widely adopted and useful, as these methods exist
to determine levels of attachment (Williams & Vaske, 2003). Some scholars use place
attachment to define having sense of place, which muddies the distinction between the two
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concepts; thus, more agreement is needed in literature and definitions of sense of place.
However, there is value in maintaining distinction between the way place is studied
amongst various disciplines. Simplifying studies of place to those that can be
operationalized using quantitative, neatly-defined, systematic procedures has potential to
neglect the value and merit of qualitative approaches, such as that of phenomenology and
social construction that incorporate cultural and historical understandings of place.

1.2.1. The Development of Sense of Place in Natural Resource Social Sciences
In natural resource social sciences, sense of place is widely studied, and is used in
both colloquial and empirical ways. Sense of place research includes studies about place
as a governing principle for natural resource management, planning, and policy; the
influence of place on cultural ecosystem services; attribution of place within working
landscapes; making and constructing place; and place as a pathway to pro-environmental
behavior (Brehm et al., 2013; Bugden & Stedman, 2019; Davenport & Anderson, 2005;
Eaton et al., 2019; Krasny et al., 2014; Kyle & Chick, 2007; Larson et al., 2018; Lee, 2011;
Nielsen-Pincus et al., 2017; Smith et al., 2012; Urquhart & Acott, 2014). The overarching
theme in this work is people’s relationship with the environment. Sense of place has been
studied within the context of indigenous values, environmental education and youth,
creating community, relationships with outdoor and environmental places, and attachment
to home places and feelings of belonging (Brooks et al., 2006; Eisenhauer et al., 2000;
Greider & Garkovich, 1994; Kudryavtsev et al., 2012; Manzo, 2003; Sampson & Goodrich,
2009; Semken, 2005; Smaldone et al., 2005; Stokowski, 2008; Van Patten & Williams,
2008). Some earlier work focused on place relationships, the development of place
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attachment and sense of place in the sense of “creating” places from spaces through
ecological design (Sime, 1986).
However, the broad expanse of study on sense of place suggests a lack in
conformity in approaches to its study. Articles range from those involving understanding
people and their relationship to place via civic engagement, cultural attachment to public
lands, interpreting place, place meanings and construction, and more recent articles on its
influence on ecosystem services and natural resource management (Davenport &
Anderson, 2005; Eaton et al., 2019; Eisenhauer, Krannich, & Blahna, 2000; Kruger &
Shannon, 2000; Nielsen-Pincus et al., 2017; Rudestam, 2014; Sampson & Goodrich, 2009;
Stedman, 2003a; Trentelman, 2009; Urquhart & Acott, 2014).
Studies of sense of place seem to have begun as an attempt to understand human
relationships with the environment and with community (Kruger & Shannon, 2000).
Pulling concepts of place from other scholars (Greider & Garkovich, 1994; Relph, 1976),
sense of place has been explained as something stemming from cultural systems and
personal meanings (Kruger & Shannon, 2000). Place has been studied qualitatively using
social assessment, encompassing the broader view of sense of place as a social construct
(Kruger & Shannon, 2000). Place is noted as “an emergent quality rather than an objective,
tangible quality, waiting to be discovered” (Kruger & Shannon, 2000, p. 467). The benefit
of participatory processes to citizens, resource managers, and the environment is
demonstrated through the meanings and connection people develop with places (Kruger &
Shannon, 2000). Generational relationships to place and the influence of cultural meaning
have also been used to study the development of deeper sense of place (Hay, 1998). This
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work supports study of the cultural and symbolic meanings of place and how these factors
influence sense of place and place meanings (Greider & Garkovich, 1994).
Similarly, sense of place has also been studied in the context of culturally special
places (Eisenhauer et al., 2000). Within this application of study, sense of place is defined
as “the connections people have with the land, their perceptions of the relationships
between themselves and a place, and is a concept that encompasses symbolic and emotional
aspects” (Eisenhauer et al., 2000, p. 422). These scholars note that these emotional
attachments to places are beneficial to management of ecosystems and natural resources,
primarily public lands. This application of sense of place within resource management is
an important consideration that has been further studied to suggest the importance of place
meanings to land management (Davenport & Anderson, 2005).
Further studies expand upon the emotional relationships to place beyond those of a
place of dwelling, which is of focus in much of the literature on place. Phenomenological
literature is an important contribution to understanding emotional relationships to place. It
has been asserted that most applications of place research do not properly address people’s
emotional relationships to places, including the importance of considering negative
relationships to place (Manzo, 2003). Greater research on negative relationships to place
has been called for (Manzo, 2003), with some later literature delving into potential negative
place relationships, though most of the literature on place focuses on positive relationships
and how these can be fostered for greater environmental engagement.
However, limitations to measured labels of place attachment scales related to place
identity have been noted and some scholars suggest using more holistic and integrative
methods to study place meanings and relationships (Davenport & Anderson, 2005). Some
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scholars claim the characteristics of landscapes matter to developing place meanings, such
that while sense of place is socially constructed, physical attributes of the environment also
contribute to sense of place (Davenport & Anderson, 2005; Stedman, 2003a). The ideas of
social and landscape construction have been tied together to further study discourse
surrounding sense of place via community narratives about a particular place, concluding
that the physical and social settings are both central to developing sense of place (Sampson
& Goodrich, 2009).
In more recent literature, the contributions of physical and social characteristics
toward developing sense of place have been applied to better understand ecosystem
services. Literature has identified the importance of ecosystems to community identity, and
thus sense of place (Urquhart & Acott, 2014), as well as the contribution of an established
sense of place to pro-environmental behavior and willingness to pay for ecosystem services
to support place-based conservation efforts (Nielsen-Pincus et al., 2017). This research on
place-base conservation efforts employed a quantitative assessment of sense of place
(drawn from the work of Stedman, 2003b) and its relationship to payment for ecosystem
services, while other research took a qualitative route employing discourse analysis to
study narratives about place to determine place relationships (Urquhart & Acott, 2014).
Also of focus is the complexity of the relationship between place and environmental
identities (Devine-Wright & Clayton, 2010). Some scholars assert that plurality in
approach to studying place is the most appropriate method, due to the complexity and
diversity of theory, epistemology, and perspectives surrounding place (Devine-Wright &
Clayton, 2010; Patterson & Williams, 2005). More recent literature also looks into the
relationship between place meanings and conservation efforts, issues in discrimination
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amongst the ability to access places, as well as further consideration of the cognitive
attributes of sense of place, such as drawing upon place memories (Bugden & Stedman,
2019). A need exists to better understand place relationships in order to apply that
understanding to relationships between environmental actions and sense of place (DevineWright & Clayton, 2010).
Overall, the concept of place as a whole remains complex and diverse in
applications of study. Again, any consensus on the best way to study sense of place and
place attachment seems absent, with scholars unable to agree on the best approach.
However, recent research appears to expand upon early literature regarding the
development of place meanings and how these meanings influence behavior, delving into
the effect of place meanings on environmentally responsible behaviors.

1.2.2. Meanings of Place
Generally speaking, “meaning” can have multiple definitions. More directly,
meaning refers to what is meant by a word, concept, or action. Meaning can also refer to
implied or explicit significance, important or worthwhile quality, and purpose. More
generally, meaning can be associated with the significance or value of something.
Something that holds meaning is meaningful. When considered within the context of place,
“place meaning(s)” are the attributes of a place that create meaning as well as the
significance and value one associates with a place.
Within the literature on place and concepts of place, the definition of place meaning
varies depending upon the discipline. Place meaning is defined in social psychology as “the
interpretations and ideas one has about what kind of place it is or should be” (Enqvist et
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al., 2019, p. 590). In this definition of place meaning, the place has importance to the
individual that may differ from one person to the next depending on what they think of the
place.
One alternate definition of place meaning includes “the meanings associated with
physical space can encompass instrumental or utilitarian values as well as intangible values
such as belonging, attachment, beauty, and spirituality…place meanings are contingent
upon individuals’ relationship with the space and are not easily categorized” (Smith et al.,
2011, p. 361). Yet another definition states “place meanings are discrete constructions
formed by an individual that convey the personal significance of a particular geographic
location…can involve the personal significance of a space based upon numerous factors
involving the characteristics of the individual, others, and the physical setting itself” (Smith
et al., 2012, p. 209). In both of these definitions, place meanings are constructed by the
individual and are subject to a person’s relationship with that place. However, it should be
noted that place meanings are normative; they express values, which are important for the
conduct of society. Conservation, water monitoring, and resource protection all involve
social values, not just individual qualities or proclivities, therefore social values should
also be taken into consideration when developing place meanings.
While relationships with a place may suggest an emotional connection, some
scholars distinguish emotions from place meanings (Brehm et al., 2013). Instead, they
suggest that place meanings are comprised of “the “descriptive” elements of the setting;
what it is, rather than how attached one is to it” (as defined by Stedman, 2008 in Brehm et
al., 2013, p. 523). Under this definition, place meanings simply describe the nature of a
place in a way that can be determined using quantitative measurements of the place
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description. In contrast to this definition of place meanings, discursive social psychology
explores place meanings by focusing on how these meanings are constructed and
characterized, incorporating both individual and social influences (Van Patten & Williams,
2008).
Place meanings have also been defined as the social production of meaning through
language and social interaction: “the linguistic categories that make up the participants’
view of reality and with which they define their own and others’ actions…meanings do
more than describe behavior—they define, justify, and otherwise interpret behavior as
well” (Lofland & Lofland, 1984, p. 71, as quoted in Stokowski, 2008, p. 49). Meanings are
variable and cannot simply be deduced to the individual level (Stokowski, 2008). Instead,
meanings can be expressed in relation to the individual, but can also be expressed in
relation to the collective, a formation from social experience and interaction. Delving
deeper into the language and discourse surrounding place to expand upon this idea of social
construction, “people actively create meaningful places through conversation and
interaction with others” (Stokowski, 2002, p. 372). Place meanings are more than an
individual construct and rely on shared symbolic discourse and language about a place.
This definition of place meaning (Stokowski, 2008) also aligns with the description
of the symbolic and cultural meanings of places and how people use language and
symbolism to illustrate the meaning of a landscape (Greider & Garkovich, 1994). In this
regard, place meanings involve one’s relationship with a place in a way that incorporates
deeper, personal, and collective experiences with a place. In direct contrast to place
meaning as defined by other scholars who separate place meaning from the emotion
associated with them (Brehm et al., 2013), this approach to place meaning focuses on
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places as emotional centers of meaning (Patterson et al., 1998). More importantly, though,
a socially-constructed view of place moves the conversation from individual feeling and
emotion to collective values. In sum, as with definitions of sense of place and place
attachment, definitions of place meaning are also complex and variable throughout the
literature.
In the context of this research, all aspects of the meaning associated with a place
must be considered, bearing in mind social, cultural, and political issues of place. This
includes individual thoughts, feelings, and emotions, and the symbolic meanings and
representations of cultural groups associated with a place. In order to understand the social
components of a place, one must understand the cultural influences and significance about
a place. The meanings associated with the place likely go beyond the individual, and span
into the cultural origin of the place and the people who use it. It has been suggested to think
about what happens to sense of place, place meanings, and associated emotions when a
place changes, or when it may be threatened by change (Davenport & Anderson, 2005).
This means that place meanings can develop, change, and be challenged, especially as a
place changes or as relationships with the place change.
Understanding the construction of meaning around a place as well as threats to the
place are key to natural resource management (Williams & Patterson, 1996). Without
understanding the many meanings a place may hold, management may be compromised.
This not only has potential to affect governing structures about the place, but also
community engagement with caring for the place. Environmentally responsible behaviors
have potential to be supported by greater attachment to a place, which can also be
associated with that place having meaning as a result of the attachment (Vaske & Kobrin,
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2001). Similarly, a connection established to a particular place can foster protection of this
place (Ryan et al., 2001). These findings go to support the potential emotional connection
and meaning associated with these places, potentially leading people to adopt proenvironmental behaviors and possibly supporting a place from a policy and management
perspective.
When it comes to understanding place meanings, hermeneutical perspectives and
social constructionist theory have been used. The application of hermeneutical
methodology allows for iterative interpretation and understanding of place meanings by
first considering the experience as a whole, and how that may influence underlying aspects
of meaning development (Patterson et al., 1998). By interpreting the way people talk about
a place, one can gain a better understanding of the place meaning revealed through the
narrative (Patterson et al., 1998). Social constructionist theory has been used as a way to
understand cultural meanings associated with a landscape, to include symbolic interactions
between people and the landscape (Greider & Garkovich, 1994). This approach draws from
phenomenology as well, to understand how people define their relationship with the
landscape, especially as definitions of themselves. In this way, place meaning comes
through the cultural identities and symbolism associated with a place, suggesting deeper,
more emotional and philosophical place meanings.
In practice, this approach involves gaining an understanding of the cultural
symbolism people may connect to a place, such as how they describe the relationship
between themselves and the place, or other component parts of the place. The cultural
contextualization of place meanings may also involve a person’s social identity, how they
might define themselves, and what symbols they associate with the natural world. This
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cultural approach suggests that we define landscapes as reflections of ourselves. Thus,
understanding place meanings also involves an understanding of how a person sees oneself
and also sees others. These place meanings will incorporate a person’s values and beliefs
as identified by how they describe a place and their relationship to it. This approach
identifies landscapes as symbolic environments through which humans given meaning to
nature. Both hermeneutical perspectives and social constructionist/constructivist theories
are useful when trying to understand the meaning people ascribe to places. This research
considers the role that place meanings play in the development of attachment toward water
resource places.

1.3. The Role of Place Attachment in Volunteer Monitoring
While studies of motivation have considered the role of personal values,
environmental stewardship, social engagement, and learning opportunities, few studies
have considered the role that place attachment may play as a potential driver of initial or
sustained participation. Place attachment has been described as an outcome of participation
(Ardoin, 2014; Haywood, 2016) as well as the concept of place related to environmental
outlook and behavior (Larson et al., 2013). Place attachment has been used as a way to
identify meaning and value associated with volunteer monitoring. Recent research revealed
participants’ top motivation to be protecting a particular river where they monitored,
suggesting a place-based motivation for participation (Church et al., 2019). Though not the
objective of this study, this finding reveals the need to study place attachment further.
As described, much of the literature focuses on place attachment as an outcome of
participation or to identify meaning and value associated with volunteer experiences
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(Ardoin, 2014; Haywood, 2016; Larson et al., 2013). Researchers have also demonstrated
a relationship between place attachment and outlook on the environment. The inclusion of
place attachment items in questions that asked if volunteers experienced changes in their
environmental outlook (i.e., their behaviors and attitudes towards the environment) were
used to determine if these changes were a result of their volunteering experience, or a
reason for their participation (Ryan et al., 2001). Individuals had begun making changes in
their lives to benefit the environment outside of their volunteering responsibilities (e.g.,
planting native plants, protecting local landscapes or wildlife), and also reported
developing attachments to the areas near their monitoring sites (Ryan et al., 2001). This
finding is significant because it suggests that over time, volunteers may form a connection
with their monitoring site that could lead to their protection of that place.
Similarly, one study found seven primary categories of personal outcomes, one of
which was an altered sense of place and connection (Haywood, 2016). Place attachment
was noted as the most important finding, demonstrating that a person-place relationship
affects volunteer experiences. This research also suggests that place-based connections can
lead to greater environmental advocacy, support, and stewardship (Haywood, 2016). In this
regard, community science programs provide the structure and opportunity for volunteers
to develop a place-based connection that could lead to responsibility felt toward a place. If
volunteers feel attached to their monitoring site, it is possible that they could become more
environmentally responsible community members (Haywood, 2016; Ryan et al., 2001).
This could be an important outcome of volunteer monitoring in the context of fostering
greater stewardship and care for the environment.
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From a biodiversity conservation perspective, findings that considered the role of
sense of place in volunteer experiences demonstrated a positive connection to places
among volunteers, and that actions people are most willing to take to protect a place are
dependent upon the region to which they are connected (Ardoin, 2014). The scale of action
taken varied greatly from one site to the next, though most respondents indicated their
reason for operating at a chosen scale was because they felt they would have the most
impact at that scale (Ardoin, 2014). When place attachment was assessed related to the
scale of the monitoring region as well as the extent of actions taken, participants were
willing to protect places to which they felt connected (Ardoin, 2014; see also Haywood,
2016 and Ryan et al., 2001).
Furthermore, volunteer monitoring in the context of natural resources suggests that
attachment to a local natural resource via place identity could lead to increased
environmentally responsible behaviors (Vaske & Kobrin, 2001). This supports the idea that
connection to place can increase advocacy and support for the environment (Haywood,
2016; Ryan et al., 2001). Additionally, there is potential that an emotional bond could be
formed with a place through increased frequency of interaction with and visitation to the
place (Vaske & Kobrin, 2001).
In a similar vein, one study found that volunteers developed an ecological identity
through emotional connections to a place which influenced their motivation to volunteer
(Gooch, 2003). This ecological identity was compared to having a sense of place (defined
emotionally and personally) and caused greater volunteer involvement (Gooch, 2003). If
volunteers develop an emotional attachment to a place, they may be more inclined to
protect this place and develop environmentally responsible behaviors. It has been
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suggested that increased environmentally responsible behaviors to a specific natural
resource area can translate into increased environmentally responsible behaviors in
everyday settings (Vaske & Kobrin, 2001). This could help participants realize their actions
have a direct effect on the environment, which may cause them to more deeply consider
their lifestyle habits.
Motivational barriers to changing behaviors have also been noted, with some
scholars claiming that greater support is required to determine how to motivate citizens to
change their behaviors toward the environment (Jordan et al., 2011). It is possible that place
attachment could be one motivational factor to break this barrier, exhibited by studies that
demonstrate changed or increased pro-environmental behaviors (Ardoin, 2014; Haywood,
2016; Ryan et al., 2001; Vaske & Kobrin, 2001). If program managers are able to increase
volunteers’ attachment to their monitoring site, they may be able to influence volunteers’
environmental outlook and behaviors.
Furthermore, four sense of place typologies were found to be associated with
environmental values, including 1) beauty and condition of the environment, 2) fishing and
good air and water quality, 3) soil quality, and, 4) access to natural resources and the
condition of the environment (Larson et al., 2013). These sense of place typologies depend
on how long a person had been in the area, if they were born in the area, and where they
lived in the area. Other typologies included environmental, social, or economic wellbeing,
each dependent on different factors such as length of time living in the area, involvement
in community activities, membership in professional organizations, and location of
residence (Larson et al., 2013). This demonstrates that data collected on sense of place can
serve as a proxy for personal attitudes toward the environment, though connections
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between participation in community science programs and subsequent environmentally
responsible behaviors have not been widely researched or confirmed.
Place attachment and place-protective environmentally responsible behaviors have
been demonstrated as outcomes of participation, but not a motivation (Haywood, 2016; S.
Larson et al., 2013; Ryan et al., 2001; Vaske & Kobrin, 2001). Recent research suggests
place attachment as a potential motivation for volunteering (Church et al., 2019),
establishing the need to study this connection further. Furthermore, sense of place (as
related to place attachment) and ecological identity were identified as motivating factors
for increased and sustained volunteering (Gooch, 2003). If place attachment is found to be
a motivating factor for participation, program managers may be able to structure programs
in a way to benefit from this, and perhaps ultimately foster increased support and
stewardship of the environment.

1.4. Conclusion
There are benefits afforded to programs to better understand volunteers’
motivations for participation and to increase recruitment and retention rates. Several
studies have identified a wealth of motivating factors, some of which include helping the
environment, learning, personal values, recreation/nature-based, social/relationships, and
project organization. While there has been a demonstrated difference between initial and
sustained motivations for participation (such that volunteers are initially motivated for
personal benefits while long-term motivations are more related to relationships), less is
understood about how to ensure retainment of volunteers aside from factors that may
encourage them to continue monitoring. If place attachment is a potential motivating factor,
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program coordinators may be able to use this to design programs to match motivations of
volunteers to keep them involved and engaged as they develop affective bonds to their
monitoring site.
Limitations of studying volunteer motivations include the complexity of program
structure, design, and goals, as well as variation in the types of volunteer monitoring
programs. It can be difficult to compare motivations across programs when program design
and goals vary, as these will attract different volunteers. However, environmental
monitoring programs desire sustained participation and many have goals to foster more
environmentally responsible behaviors in participants as an outcome of participation. The
notion of place attachment as a potential motivation for volunteer monitoring is an area for
further research that will lend insight into the relationship between participation in
community science and pro-environmental behaviors.
Several studies on volunteer motivations also assert that future research is needed
about volunteer motivations in varying capacities because there is limited literature on this
topic due to the diversity of program types and need to sustain volunteers. This research
could include studying potential changes in motivation over time, how motivations vary
between different groups of volunteers, and the role of contributing to scientific research
as a motivator for participation. Understanding primary motivations of participants also
can assist with recruitment and retention of volunteers by targeting specific motivations
that are most common. This could also help program directors determine factors that are
least likely to motivate people to volunteer, which is equally valuable information so as to
expend fewer resources towards these factors.
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De-motivating factors have also been identified (e.g., time constraints and
technology issues). Identifying de-motivating factors can assist program managers and
coordinators with designing their projects in a way that may overcome these barriers to
participation. While it has not been demonstrated in the literature, it is possible that
volunteers may increase time spent at their site if they feel attached to it, which could cause
volunteers to be more invested in their responsibilities.
With the world’s population growing exponentially, there is a dire need for
awareness and action by an engaged community to protect the environment. Understanding
what drives participation and resulting environmental actions across nations is critical to
environmental sustainability for future generations. Advocacy for protection of local
natural areas is a potential benefit of volunteer monitoring that may be influenced by
volunteers’ attachment to a specific site or place. While many studies have identified
motivations for public participation in scientific research, few have incorporated place
attachment as a potential motivation for volunteering. Thus, considering the potential role
of place attachment as a motivation for volunteering is a gap in the literature that needs to
be explored.
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CHAPTER TWO: A PILOT STUDY ON THE ROLE OF PLACE ATTACHMENT
IN MOTIVATIONS OF VOLUNTEER STREAM MONITORS IN THREE
COUNTRIES
2.1. Introduction and Background
Community science is a growing field in which members of the general public
engage in scientific research. This field is also known as citizen science, volunteer
monitoring, public participation in scientific research (PPSR) (Shirk et al., 2012),
community-based monitoring (Conrad & Hilchey, 2011), participatory monitoring, and
crowdsourcing, among other titles (Eitzel et al., 2017). This type of science is burgeoning
globally and covers a wide range of environmental disciplines, including but not limited
to: ecology, biology, conservation, ornithology, entomology, phenology, wildlife and land
management, and water and air quality (Alender, 2016; Ardoin, 2014; Bruyere & Rappe,
2007; Carballo-Cardenas & Tobi, 2016; Domroese & Johnson, 2017; Huddart et al., 2016;
Ng et al., 2018; Stepenuck & Green, 2015). It has also expanded into astrology, health
professions, and online gaming and computing programs (Asingizwe et al., 2019; Baltzell
et al., 2019; Fienieg et al., 2011; Land-Zandstra et al., 2016; Nov et al., 2011; Raddick et
al., 2013; Tinati et al., 2017).
With the rise in the number of monitoring programs there has also been an increase
in research about reasons why people participate in community science programs, though
limited studies of motivations pertain specifically to water monitoring programs.
Motivations associated with personal values are observed in most studies (Church et al.,
2019; Clary et al., 1998; Dem et al., 2018; Evans et al., 2005; Ganzevoort et al., 2017;
Krasny et al., 2014; Pagès et al., 2018; Raddick et al., 2013; Rotman et al., 2014b). In one
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study that assessed motivations of volunteers from eight water quality monitoring
organizations in the United States, primary motivators were found to be “contributing to
scientific knowledge” and “helping the environment” (Alender, 2016). A desire to help the
environment is a top motivator in water monitoring programs, which is consistent with
other studies of volunteer motivation (Bruyere & Rappe, 2007; Domroese & Johnson,
2017; Hobbs & White, 2012; Martin & Greig, 2019; Ng et al., 2018; Ryan et al., 2001).
Further, development of an ecological identity and a sense of place have also been found
as strong motivators for participation in community science (Gooch, 2003).
Program coordinators and managers need to understand the factors that engage
volunteers and keep them participating long-term. One mechanism to assess this is the
Volunteer Functions Inventory (Clary et al., 1998). The VFI is often a starting point for
understanding reasons why people volunteer because it is “the most well-known and
complete metric used to measure and interpret volunteer motivations” (Cox et al., 2018, p.
1036). The VFI is widely used as foundational knowledge of volunteer motivations and is
often referenced when interpreting reasons why people volunteer (Alender, 2016; Bruyere
& Rappe, 2007; Cooper et al., 2017; Cox et al., 2018; Domroese & Johnson, 2017; Pagès
et al., 2018; Rotman et al., 2014b; Wright et al., 2015).
Recently, the VFI was expanded and modified specifically for environmental
volunteers (Wright et al., 2015). Within this Environmental Volunteer Functions Inventory
(EVFI), motivations related to environmental values or those that are either recreation- or
nature-driven were ranked as the most important (Wright et al., 2015). The development
of the EVFI established five motivations of volunteers: recreation/nature-based, personal
values, personal growth, social interactions, and project organization, synthesizing the
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breadth of motivations detailed in environmental programs. Other research applied
functional theory in assessment of volunteer motivations to participate and commitment
over time in environmental programs, identifying five motivational factors: helping the
environment, learning, social, reflection, and project organization (Ryan et al., 2001).
Helping the environment and learning were identified as the two primary motivations of
participants, consistent with other studies (Alender, 2016; Bruyere & Rappe, 2007;
Domroese & Johnson, 2017; Ng et al., 2018).
Outside of their volunteering responsibilities, individuals have been observed to
begin making changes in their lives to benefit the environment (e.g., planting native plants,
protecting local landscapes or wildlife) as well as reporting that they developed an
attachment to the environmental areas near their monitoring site (Ryan et al., 2001). This
finding is significant because it suggests that over time, volunteers may form a connection
with their monitoring site that could lead to their support to protect this place (Ryan et al.,
2001).
Place attachment and sense of place have been observed as outcomes of
participation in community science (Evans et al., 2005; Haywood, 2016; Pagès et al.,
2018). Place attachment has also been observed to influence participants’ sense of
stewardship and environmental responsibility (Haywood, 2016). Emotional attachments to
place, place meanings and memories, and ownership are also elements of place attachment
that have been observed to influence participants’ reasons for volunteering (Church et al.,
2019; Ganzevoort et al., 2017; Krasny et al., 2014; Measham & Barnett, 2008). Therefore,
this notion of place attachment as a possible motivator is worth studying further and more
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explicitly to determine to what extent place attachment plays a role in volunteer
motivations.
Place attachment is a complex, multi-faceted concept shaped by symbolic meanings
and personal identity associated with a place and has been described in social psychology
as an emotional and affective bond between individuals and their environments (Stedman,
2003b). Literature on place and concepts of place is diverse and variable among disciplines,
and has been studied in fields of geography, sociology, psychology (both social and
environmental), and natural resources social science (Trentelman, 2009). The approach of
each discipline to studying place differs, which has led to diverging definitions of place
concepts that contribute to the complexity of understanding these ideas (Greider &
Garkovich, 1994; Lewicka, 2011; Manzo, 2003; Milligan, 1998; Stedman, 2002, 2003b;
Stokowski, 2002; Trentelman, 2009).
Some of the first academic studies of place were established by notable humanistic
and phenomenological geographers, Yi-Fu Tuan and Edward Relph. One definition of
place describes that “undifferentiated space becomes place as we get to know it better and
endow it with value” (Tuan, 1997, p. 6). In a similar vein, places have been expressed as
“the significant centres of our immediate experiences of the world…to which people have
deep emotional and psychological ties” (Relph, 1976, p. 141). The notion of spaces
becoming places in the discipline of geography associates value and connection with a
specific location on a spatial scale. In this sense, places are physical geographical locations
that one associates with particular feelings and personal connection.
Studies of place attachment vary in approach and concept as well, which has
resulted in the development of numerous models of place attachment (Hernández et al.,
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2014). One application in the context of natural resources suggests that attachment to a
local natural resource via place identity could lead to increased environmentally
responsible behaviors (Vaske & Kobrin, 2001). This idea is exemplified when describing
the connection between place attachment and care for a place:
But to care for a place involves more than having a concern for it that is based on
certain past experiences and future expectations—there is also a real responsibility
and respect for that place both for itself and for what it is to yourself and to others.
(Relph, 1976, p. 38)
Taken into consideration with the findings of environmentally responsible behaviors
(Devine-Wright & Clayton, 2010; Haywood, 2016; Larson et al., 2018; Lee, 2011; Vaske
& Kobrin, 2001) and the emotional and affective aspects of place attachment described by
previous authors, individual attachment to a place could lead to one’s desire to protect or
preserve this place as it becomes valuable and meaningful to the individual (Church et al.,
2019; Evans et al., 2005; Krasny et al., 2014; Pagès et al., 2018).
However, the concept of place attachment has not readily been incorporated into
the literature as a potential motivator for participation in volunteer monitoring programs.
Though some studies have considered the role of attachment as an outcome of participation
(Evans et al., 2005; Haywood, 2016) and in place protection and stewardship (Haywood,
2016; Ryan et al., 2001), and have studied elements such as place meanings, memories,
feelings of ownership, and socio-ecological factors in research (Gooch, 2003; Krasny et
al., 2014; Measham & Barnett, 2008), few have sought to understand the role that place
attachment may play as a potential motivation in participation.
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2.1.1. Purpose and Research Questions
The purpose of this research is to determine the extent to which place attachment
influences participants’ decision to volunteer in a water monitoring. This study aims to
determine the influence of place attachment for motivations of stream-based volunteer
water monitoring programs, and to compare the importance of place attachment relative to
other kinds of motivations. Literature that compares motivations of volunteers across
nations is limited, as the aforementioned studies of motivation occurred within single
countries, with the exception of three studies of online projects that were global in scope
due to the digital nature of the projects (Cox et al., 2018; Nov et al., 2011; Raddick et al.,
2013). However, these three studies did not compare motivations across volunteers or
participating nations, instead seeking to assess and understand overall motivations. Only
three studies of motivations were found to compare volunteer motivations across countries
(Beza et al., 2017; Rotman, et al., 2014b; Sloane & Pröbstl-Haider, 2019).
One study explored the motivations of smallholder farmers participating in the
Seeds for Needs initiative in Honduras, Ethiopia, and India to utilize mobile phones and to
participate in agricultural community science projects (Beza et al., 2017). Farmers in India
were most motivated by contributing to scientific research, while farmers in Ethiopia and
Honduras were most motivated by an interest in information sharing (Beza et al., 2017).
These findings were used to compare motivations of smallholder farmers in these countries
and to provide insight on motivations that may be common among farmers.
Motivations of community scientists have been studied less frequently outside of
the U.S., and it has been noted that the culture in which a project occurs, cultural attitudes
toward nature and ecology, and cultural values in respective countries are potential
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influential factors on motivations (Rotman et al., 2014b; Sloane & Pröbstl-Haider, 2019).
A study of volunteer motivations in the U.S., India, and Costa Rica examined how
volunteer motivations may change over time (Rotman et al., 2014b). Though differences
across the three countries were not the focus of the study, a breakdown of initial and
sustaining motivations by country suggests that attention should be placed on location,
available infrastructure, access to technology, and cultural contexts (Rotman et al., 2014b).
Therefore, to address this gap in comparing and understanding volunteer motivations
across countries, this research aims to determine how volunteer motivations may differ in
varying geographical contexts through studying motivations of stream monitoring
volunteers in three countries: the United States, Canada, and New Zealand.
In the United States, the creation of volunteer water monitoring programs coincided
with the U.S. Environmental Movement in the 1960s and 1970s (Stepenuck & Genskow,
2018). During a time of great concern for the environment, which included the
development of the Clean Air Act, National Environmental Policy Act, Endangered
Species Act, and Clean Water Act, community members joined in efforts to protect the
environment through volunteer monitoring initiatives. Generally, these programs are most
often supported by academic institutions, government, and non-governmental
organizations (Rotman et al., 2014b). Out of all volunteer environmental monitoring
programs known in the U.S. in 1988, 98% of programs (760 of 772 programs) focused on
water (Ely & Hamingson, 1998; Stepenuck & Genskow, 2018). Twenty-five years later,
there were an estimated 1,676 volunteer water monitoring programs across the nation
(Stepenuck & Genskow, 2018). Rivers and streams are monitored most often, by 86% of
volunteer monitoring programs (Stepenuck & Genskow, 2018). Lakes are monitored by
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43% of programs, then estuary/marine environments by 24%, wetlands by 20%, beaches
by 13%, and wells by 4% (Stepenuck & Genskow, 2018).
In Canada, similar progressions of monitoring efforts developed, also coinciding
with increasing awareness and concern for the environment beginning in the 1960s.
Canadian provincial government supported monitoring efforts out of acknowledgement of
citizens’ interest to be involved in decision making and stewardship (Savan et al., 2003).
However, unlike the U.S., since the mid-1990s Canada has had far less support from
government due to budget cutbacks and a resulting inability for government to track
environmental changes (Savan et al., 2003). As a result, community-based monitoring
(CBM) has taken off as a way for citizens to remain involved and engaged in monitoring
the health of the environment and local resources (Carlson & Cohen, 2018). These CBM
efforts were largely grassroots organized and community-driven, with little to no support
from provincial government or universities (Conrad & Daoust, 2008). Currently, there are
over 200 CBM organizations across Canada (Carlson & Cohen, 2018).
Volunteer monitoring programs in New Zealand are much younger than those in
both the U.S. and Canada. The National Institute of Water and Atmospheric Research
(NIWA) created the Stream Health Monitoring and Assessment Kit (SHMAK) program in
1998 in partnership with Federated Farmers of New Zealand, a rural advocacy organization
(Valois et al., 2019). Since this time, volunteer water monitoring has grown in the country,
leading to the establishment of more than 130 Wai Care, meaning “water-care,” groups
(Wai Care Annual Report, 2010). The use of community monitoring has grown
significantly in New Zealand in recent decades (Peters et al., 2015; Storey et al., 2016),
with more than 600 community environmental groups throughout the country (Peters et al.,
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2016). These groups are often supported by regional councils and NGOs, though many
begin as self-organized projects by interested and concerned individuals (Peters et al.,
2016). Some groups also receive scientific support and collaboration with local tribal
groups (Peters et al., 2016).
Advocacy for protection of local natural areas is a potential benefit of volunteer
monitoring related to place-based connections. In addition, engaging the public in scientific
research through community science has potential to expand knowledge of site conditions
and to improve collaborative decision-making. Understanding the influence of place
attachment as a potential driver of participation may assist programs that are starting up to
attract and recruit volunteers, and to fill a need if people are attached to a particular place.
Identifying potential volunteers with existing person-place bonds and nurturing
connections to place with existing volunteers may help create a more environmentally
engaged community, which may benefit program longevity and the health of the
environment. Findings from this research will provide insight into why people participate
as volunteers, aiding in recruiting and sustaining participants. Comparing volunteer
motivations between countries may also help to better understand factors that contribute to
reasons for participating in different cultures and locations. Therefore, the primary research
questions addressed in this study are:
1) Does place attachment influence participants’ decision to volunteer?
2) Do the motivations of participants vary across demographics?
3) Is there variance in the top motivations of volunteers among countries?
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2.2. Methods
Through a mixed-method approach, this pilot study assessed and compared
motivations and outcomes of participation of volunteers in stream-based water monitoring
programs in three countries: the United States, Canada, and New Zealand via: 1) online
surveys of 25 stream-based volunteer monitoring groups (n = 101), and 2) follow-up semistructured interviews with a subset of survey participants (n = 25).
The survey asked how long volunteers had participated in their respective program,
questions about their monitoring site (e.g., how far they lived from the site, how many sites
they monitored, how long it took them to monitor, how many times they monitor in a given
year, how they felt about their site), motivations for volunteering, and prior experience in
volunteer water monitoring. Motivation-related questions incorporated statements
designed to measure place identity and place dependence (without naming them as such)
to determine if those factors contributed to why individuals chose to participate.
Participants were also asked to indicate any changes to their attitudes and/or behaviors that
resulted from participation as a means of assessing outcomes of participation.
Demographic questions included gender, age, level of education, race or ethnicity, and
location of residence (i.e., rural, suburban, urban). Semi-structured interviews were used
to expand upon survey results and allow for narrative responses. The survey and interview
protocol was reviewed and approved by the University of Vermont Institutional Review
Board (IRB) Research Protections Office (STUDY00000308).
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2.2.1. Study Sites and Monitoring Groups
A total of 25 stream-based volunteer monitoring groups in the United States,
Canada, and New Zealand took part in this research. Researchers collaborated with partners
in each country who identified stream-based volunteer monitoring groups to participate in
the study. Each respective collaborator established connections with individual monitoring
group leaders so further communications could be facilitated with leaders and their group
throughout the remainder of the study.
In the U.S., four stream monitoring groups associated with The Alliance for Aquatic
Resource Monitoring (ALLARM) participated. ALLARM is a service provider for smaller
local groups located throughout regions of the Chesapeake Bay watershed in upstate New
York, south-central Pennsylvania, and western Maryland (Figure 2). The Chesapeake Bay
watershed is one of 12 major watersheds in the U.S., covering 166,000 square kilometers.
Overall, 84 volunteers from these groups were invited to participate in the study.
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Figure 2: General locations of volunteer stream monitoring groups in the United States,
shown by yellow circles. Map image obtained from Google Earth. Chesapeake Bay
watershed boundary shown in red, boundary layer obtained from EDNA Watershed Atlas
through USGS

In Canada, participation included 16 stream monitoring groups associated with the
Columbia Basin Watershed Network (CBWN) (now the newly formed Columbia Basin
Monitoring Collaborative and associated Columbia Basin Water Hub), and Living Lakes
Canada (LLC), also an original member group of CBWN. The CBWN was a hub for
information and connection for watershed groups in the Basin, now under the helm of the
Monitoring Collaborative. Living Lakes Canada supports community-based water
monitoring and other grassroots water stewardship groups in British Columbia and across
Canada. The participating groups were located within the Columbia River watershed in
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British Columbia (Figure 3). The Columbia River watershed crosses the U.S. and Canadian
border and encompasses 668,000 square kilometers (156,000 km2 of which are in Canada).
In total, 119 volunteers in Canada were invited to participate in the study.

Figure 3: General location of stream monitoring groups in British Columbia, Canada,
shown by a red triangle. The Columbia River crosses the Canada/U.S. border; thus, the
entire watershed is displayed in yellow. However, monitoring groups were only located in
Canada. Map image obtained online from American Rivers

Five stream monitoring groups in New Zealand associated with the National
Institute of Water and Atmospheric Research (NIWA) Stream Health Monitoring and
Assessment Kit (SHMAK) program participated. NIWA is a Crown Research Institute that
undertakes scientific research throughout the nation and created the SHMAK program.
Monitoring groups were located in the Nelson, Wellington, and Auckland regions of New
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Zealand and monitored smaller streams located in those areas (Figure 4). A total of 27
volunteers from these New Zealand groups were invited to participate in the study.

Figure 4: General locations of monitoring groups in New Zealand, shown by red circles.
Map image of New Zealand rivers and major catchments obtained online from NIWA

2.2.2. Survey Procedures
Researchers administered an online survey via email from June through September
2019 to participants in each monitoring group. The survey was designed and piloted in
Qualtrics, a web-based survey software commonly used to conduct survey research
(Qualtrics, 2020). Some questions contained logic to filter questions displayed to
participants (e.g., demographic questions specific to each country). An initial invitation
email letter was sent to each participant from their respective program director informing
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volunteers they would receive a separate email in the upcoming week from the researchers
with a link to a survey in which their participation was requested. This invitation email also
included an information sheet about the study from researchers for participants (Appendix
A).
Following initial distribution of the survey, weekly email reminders were sent to
all volunteers unless volunteers asked to be removed from the distribution list (see
Appendix B for email templates). The survey was open for a total of four weeks from the
time each group received the first invitation. Not all groups received the survey on the same
date. This mixed-mode approach followed the Dillman, Smyth, and Christian (2014)
method, which has been successful in achieving higher response rates. Due to privacy
concerns, not every group leader in Canada and New Zealand was able to share their
volunteer list with the researchers. This prevented an exact total number of volunteers to
whom the survey was sent to be determined. Overall, about 230 total volunteers were sent
the survey (84 in the U.S., 119 in Canada, 27 in New Zealand).
Each participant received an anonymous link to the survey to protect confidentiality
of responses. The questionnaire included 26 questions and took about 15-20 minutes to
complete (Appendix C, question logic displayed). To separate responses by country and to
ensure only stream monitors were participating, volunteers were asked to identify their
monitoring group and to confirm they monitored a stream(s). Volunteers who indicated
they did not monitor streams (as some partner groups supported monitoring in other water
environments in addition to streams) were directed to the end of the survey to maintain the
research focus.
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Additional questions included Likert scale questions on a five-point rating scale
from “strongly agree” (1) to “strongly disagree” (5) as well as general questions about
participant’s monitoring site and experiences, protocols, and demographics. Motivation
questions incorporated place attachment statements adopted from Williams and Vaske
(2003). These were structured similarly to those of other similar studies to attempt to
maintain congruency in methods for later comparison of results (Alender, 2016; Ryan et
al., 2001). At the end of the survey, participants were asked to create an anonymous
identifier code unique to them (i.e., last four digits of phone number plus two digits of birth
month) so researchers could randomly select a subset of survey participants to ask for
participation in a follow-up interview. Researchers were not able to identify participants
from these codes but instead asked all participants to remember their unique code to later
identify if their code was selected for an interview.

2.2.3. Follow-up Interviews
Formal, semi-structured follow-up interviews were conducted with a randomlyselected subset of survey participants from October 2019 through February 2020, either in
person or via video conference or phone call. Interview questions were designed and
piloted by the research team, international collaborators, and local volunteers from outside
monitoring groups to test question flow and ensure appropriateness of questions. Random
selections of codes were made using the “Random selection of cases” function in IBM
SPSS Statistics 26 (IBM, 2020). Twenty codes were randomly selected per country. All
volunteers invited to participate in the survey were emailed the list of selected codes and
asked to contact the researchers if their code was selected and they wished to participate in
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an interview. A goal of conducting 10 interviews in each country was selected in an attempt
to achieve an overall sample size of 30 interviews, evenly dispersed between countries. If
initial invitations failed to result in 10 interviews, additional codes were randomly selected
to replace those of participants who had agreed to participate, and a new request was made
to all volunteers that contained the full suite of selected codes.
Researchers conducted nine interviews in both the U.S. and New Zealand and seven
in Canada, for a total of 25 interviews. Each interview lasted about one hour and was
recorded with consent of participants so responses could later be transcribed for analysis.
Interviews sought to expand upon information learned through survey questions,
particularly those relating to place attachment and its possible influence on motivations for
volunteering (see Appendix D for interview script). Interviewees were given an
opportunity to review their transcript after their interview; seven requested to review their
transcript and two responded with only minor grammatical and spelling changes.

2.2.4. Data Analysis
All survey data were analyzed in IBM SPSS Statistics 26. Descriptive statistics
were run on question items relating to volunteer characteristics, site characteristics,
motivations for volunteering, and monitoring procedures. Likert scale items were used for
volunteers’ attitudes towards their monitoring site (Table 2).
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Table 2: Likert scale items about volunteers’ attitudes towards their monitoring site.
Response options on a 5-point scale ranging from strongly agree (1) to strongly disagree (5)
with a neutral option (3)
Please indicate your level of agreement with these statements about your
primary monitoring site.
This site means a lot to me
I wouldn't substitute any other monitoring site in place of this site
I do not particularly like this site
Monitoring at this site is more important to me than monitoring anywhere else
I feel no commitment to this site
I am very attached to this site

Factor analysis of Likert scale items (Table 3) was also used to reveal the items that loaded
together in volunteer motivations to create factors, or categories of motivation. Principal
component analysis and direct oblimin rotation were applied (Determinant = 0.001, KaiserMeyer-Olkin Measure of Sampling Adequacy = 0.750, Bartlett’s Test of Sphericity
significant at p < .001). This type of data analysis is consistent with other place attachment
and motivations studies (Hernández et al., 2014; Ryan et al., 2001; Vaske & Kobrin, 2001;
Williams & Roggenbuck, 1989; Williams & Vaske, 2003). The specific items used to
measure place attachment are noted with an asterisk in Table 3 for clarification but were
not marked in the survey given to volunteers.

Table 3: Likert scale items about volunteers’ motivations for participation. Response
options on a 5-point scale ranging from strongly agree (1) to strongly disagree (5) with a
neutral option (3)
Please indicate your level of agreement about why you began volunteering (or currently
volunteer) for this program.
I wanted to learn more about local water resources
I wanted to spend time outdoors and in nature
I identify strongly with this place*
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I wanted to participate in scientific research
I wanted to meet new people
I was concerned about water quality issues
I wanted to do something that I enjoy
I wanted to help protect or restore aquatic ecosystems
I wanted to learn new skills and knowledge
I feel that this place is a part of me*
I was concerned about water quantity and flows
I find that my life is organized around this place*
I wanted to contribute to scientific knowledge
Monitoring at this place is more important to me than monitoring at any other place*
I was concerned about fish and/or other aquatic life
I wanted to participate in a project with my family or friends
Other (please explain)

An index for each factor was created and Cronbach’s alpha run on each scale to test
for reliability (scales were deemed reliable a priori at an alpha value of 0.6 or greater).
Each scale was then divided into thirds (low, medium, high) using quartiles. Bivariate
analysis (chi-square) was run on the divided scale and demographic variables (country,
years of experience, level of education, age, gender, location of residence) to test
demographics for association. A chi-square test could not be used to test association
between scale scores and race/ethnicity. This demographic variable was separated by
country due to the manner in which each country asks this question, and there were not
enough responses per country to run the analysis separately.
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2.3. Results
2.3.1. Volunteer Characteristics, Monitoring Procedure, and Site Information
Out of the 230 total volunteers who were sent the survey, 101 volunteers either
completed or partially completed the survey for an overall response rate of 44%. Partially
completed responses were kept in the dataset if responses provided useful information for
researchers (e.g., year volunteers began monitoring, questions specific to monitoring site).
When separated by country, the total number of volunteers who completed the survey was:
U.S. = 39 (46%; n = 84); Canada = 45 (38%; n = 119); New Zealand = 17 (63%; n = 27).
To begin, volunteers were asked the year in which they began monitoring with their
organization, which was used to determine volunteers’ years of experience monitoring
streams (Figure 5). Years of experience may be slightly inflated because volunteers were
surveyed in 2019, and a response year of 2019 was re-coded at the time of analysis to
represent one year of experience. One-quarter (25%) of volunteers indicated they had been
monitoring for one year (or less). A combined 47.7% of volunteers had one or two years
of experience, while 80.7% had five or less years of experience. Only one volunteer
indicated they had 40 years of experience in stream monitoring, in addition to one volunteer
with 20 years of experience and another volunteer with 21 years of experience.
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Figure 5: Volunteers’ years of experience in stream monitoring. Years of experience ranged
from 1 year to 40 years. (n = 88)

Volunteers were also asked a series of questions about their monitoring site,
experiences, and procedures. When asked whether they monitored year-round or
seasonally, 71% of volunteers said they monitored year-round while 29% monitored
seasonally (e.g., only in the spring and summer months; n = 92). The largest percentage of
volunteers (44%) monitored 12 times in a given year, while 17% monitored four times per
year, 7% monitored six times per year, and 7% monitored once per year (n = 90). Onequarter of respondents monitored on some other schedule, which ranged from two to 50
times per year. A range was reported by eight respondents (9%), so either the lower number
or the average was used for analysis (e.g., “5-6” became 5, while “10-20” became 15). Four
respondents gave an approximation which was converted to a single value (e.g., “monthly
at least” became 12 and “approximately 5” became 5). Three volunteers (0.03%) indicated
they monitored continuously or hourly because data loggers were used to collect data.
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These responses were left as originally reported in the analysis because a numerical value
could not be assigned to a continuous frequency of monitoring on a yearly time period.
The way in which monitoring sites were determined varied, with 28% of volunteers
indicating they chose their site while 32% had their site assigned to them (n = 93). The
remaining volunteers indicated their monitoring site was determined in some other way.
Some of these volunteers (12%) explained the site selection was done as a group, 6.5%
joined a group with pre-established sites or that had been started by a colleague, 4% chose
their site from a list, and 4% monitored at a particular site because of its proximity to a
significant location (e.g., college or work).
More than half of volunteers (54.9%, n = 91) monitored one site (Figure 6). Two
sites were monitored by 17.6% of volunteers, three sites by 11%, four sites by 5.5%, and
five or more sites by 11%. A range was reported by five respondents (5.5%), so either the
lower number or the average was used for analysis (e.g., “1-2” became 1 and “5-7” became
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Figure 6: Number of sites monitored by individual volunteers. (n = 91)
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More than half of volunteers (57%) indicated they lived between less than one to
five kilometers from their primary monitoring site (Figure 7, n = 79). Responses from
volunteers in the U.S. reported in miles were converted to kilometers and the average was
taken from responses that were reported as a range. One response was excluded because
multiple distances were reported and it could not be determined which distance was to the
primary site. The majority of volunteers (82%) lived 20 kilometers or less from their
primary monitoring site, but nearly 8% traveled as many as 30 kilometers or more to get to
their site.
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Figure 7: Approximate number of kilometers volunteers lived from their primary
monitoring site. (n = 79)

When asked to report the average length of time it took volunteers to monitor at
their primary monitoring site, most volunteers reported either 60 minutes or 120 minutes,
each with 18.6% of volunteers (Figure 8, n = 86). The remaining responses ranged
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anywhere from 10 minutes to four hours, with 11.6% of volunteers taking 180 minutes to
monitor, 9.3% taking 45 minutes, and 8.1% for both 30 and 90 minutes. Two volunteers
(2.3%) took as long as 240 minutes, or four hours, to monitor while three volunteers (3.5%)
took as little as 10 minutes to monitor. Volunteers were provided a text response option
and most reported time in hours, so all responses were converted to minutes for analysis.
Two volunteers did not report a time that could be converted to minutes and thus were
excluded from the dataset. Four volunteers qualified their reported time as either including
travel time (1 response) or not including travel time (3 responses). This resulted in slight
discrepancies in the dataset, but all responses were still included for analysis.
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Figure 8: Average length of time (in minutes) volunteers took to monitor at their primary
site. (n = 86)

Volunteers were asked to report how many years they had been living in the place
where they currently resided or a nearby location (Figure 9, n = 93). Slightly less than one64

quarter of volunteers (21.5%) lived in the place for <1-5 years, while 16.1% lived in the
place for 26-30 years. About the same percentage of volunteers (15.1%) lived in the place
for more than 30 years.
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Figure 9: Number of years volunteers lived in a place or a nearby location. (n = 93)

In a final question relating to their primary monitoring site, volunteers were asked
to indicate their level of agreement (on a 5-point Likert scale) with statements about the
site. These statements included their feelings toward the site and monitoring at that
particular place (Table 4). A combined 84% of volunteers responded positively (strongly
agreed or agreed) that their site meant a lot to them. Three-quarters (75.6%) of volunteers
disagreed with the statement that they did not feel commitment to the site, indicating the
majority of volunteers felt committed to their site. Volunteers were more neutral when
asked if monitoring at their primary site was more important to them than monitoring
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anywhere else (38.7%) and responses to the statement about substituting another
monitoring site in place of their primary site were more evenly dispersed between agree
(25.5%), neutral (34%), and disagree (28.7%). When asked if they did not like their site,
nearly 90% of volunteers (89.2%) disagreed. Finally, 50% of volunteers responded
positively that they were very attached to their site, while 35.1% of them were neutral and
14.9% disagreed.

Table 4: Volunteers’ level of agreement with statements about their primary monitoring site
Please indicate your level of agreement with these statements about your primary monitoring
site.
Strongly
Agree (%)

Agree
(%)

Neutral
(%)

Disagree
(%)

Strongly
Disagree (%)

This site means a lot to meᵅ

35.1

48.9

14.9

1.1

0

I wouldn't substitute any other
monitoring site in place of this siteᵅ

5.3

25.5

34

28.7

6.4

I do not particularly like this siteᵇ

0

1.1

9.7

38.7

50.5

Monitoring at this site is more
important to me than monitoring
anywhere elseᵇ

7.5

17.2

38.7

26.9

9.7

I feel no commitment to this siteᵅ

0

8.5

16

39.4

36.2

18.1

31.9

35.1

12.8

2.1

I am very attached to this siteᵅ
ᵅ n = 94
ᵇ n = 93

At the end of the survey, volunteers were asked to indicate how likely or unlikely
they would be to make changes related to the site where they monitor (Table 5). The
majority of volunteers indicated they would be likely to continue monitoring somewhere
else if their current site became unavailable (85.1%). They also indicated they would be
likely to continue monitoring somewhere else if asked (84.1%), with very few (2.1%)
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indicating it would be unlikely for them to continue monitoring. When asked how likely or
unlikely it would be that they would stop visiting the place if they did not monitor there,
64.9% said it would be unlikely while 17% were neutral and 18.1% said it would be likely.

Table 5: Volunteers’ likelihood of making particular changes related to their monitoring
site
Please indicate how likely or unlikely you would be to do any of the following.
Very
Likely (%)

Likely
(%)

Neutral
(%)

Unlikely
(%)

Very
Unlikely (%)

I would monitor at a different location if
this one became unavailable

47.9

37.2

8.5

5.3

1.1

I would continue monitoring if I was
asked to monitor somewhere else

41.5

42.6

13.8

2.1

0

I would stop visiting this place if I did not
monitor here

4.3

13.8

17

29.8

35.1

n = 94

Respondents were split nearly evenly with 53.8% female and 46.2% male (n = 93).
Nearly exactly half of respondents were age 62 or older (49.5%), while 30.7% were
between the ages of 40 and 61 and 19.8% were below age 40 (n = 91). The majority of
respondents reported living in a rural area (69%), with 17% living in a suburb and 14%
living in an urban/city location (n = 94). Education levels differ in each country and thus
were reported separately (Table 6), but overall, most respondents held some type of
advanced degree. Race and ethnicity were also reported separately by country, with 94.6%
of respondents in the U.S. reporting their race as white (n = 37), 60.5% in Canada reporting
their ethnic group as Canadian (n = 43), and 72.2% in New Zealand reporting their ethnic
group as New Zealand European (n = 18).
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Table 6: Levels of education reported by country
Level of Education
United Statesᵅ
Some college
2 year technical or associate degree
4 year college degree
Advanced degree
Canadaᵇ
Non-university certificate or diploma
University certificate or diploma below bachelor level
University certificate, diploma or degree at bachelor level or above
Graduate degree (Masters or PhD)
New Zealandᶜ
NCEA Level 1-3 certificate (or equivalent)
Level 4-6 certificate/diploma
Bachelor's degree
Postgraduate degree

Percentage
2.7
5.4
29.7
62.2
14.8
22.2
22.2
40.7
5.9
11.8
29.4
52.9

ᵅ n = 37
ᵇ n = 27
ᶜ n = 17

2.3.2. Motivations for Volunteering
Volunteers were asked to indicate their level of agreement with a list of 16 possible
motivations (plus an option for “Other”) on a Likert scale from “strongly agree” (1) to
“strongly disagree” (5) (Table 7). The survey asked respondents to identify motivating
reasons why they volunteer for their monitoring program. The statements “I was concerned
about water quality issues” and “I wanted to help protect or restore aquatic ecosystems”
received the highest percentages of response for “strongly agree” at 64% and 65.2%,
respectively (n = 89). All participants responded positively to the statement “I wanted to
help protect or restore aquatic ecosystems” with no neutral or negative responses. The
statements “I wanted to contribute to scientific knowledge” and “I was concerned about
fish and/or other aquatic life” also received high percentages of response for “strongly
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agree” at 55.6% and 52.2%, respectively. Responses to the statements “I wanted to meet
new people” and “I wanted to participate in a project with my family or friends” were
varied across the scale, with 43.3% and 31.1% agreeing, respectively, and 34.4% and
45.6% neutral, respectively.
For motivations measuring place attachment, 71.1% of volunteers said they
identified strongly with the place where they monitor and 60.6% responded positively that
they felt the place was a part of them. Responses for the other two place attachment items
were more varied, with 38.9% of volunteers indicating they felt neutral that a lot of their
life was organized around the place and 44.4% responding neutral that monitoring at that
place was more important than monitoring at any other place. For these same statements,
27.4% and 32.3% of respondents, respectively, said they either strongly disagreed or
disagreed.
Table 7: Volunteers’ motivations for participating in stream monitoring
Please indicate your level of agreement about why you volunteer for this program.

I wanted to learn more about local water
resourcesᵇ
I wanted to spend time outdoors and in
natureᵅ
I identify strongly with this placeᵇ
I wanted to participate in scientific
researchᵇ
I wanted to meet new peopleᵇ
I was concerned about water quality
issuesᵅ
I wanted to do something that I enjoyᵇ
I wanted to help protect or restore aquatic
ecosystemsᵅ
I wanted to learn new skills and
knowledgeᵇ
I feel that this place is a part of meᵅ

Strongly
Agree (%)

Agree
(%)

Neutral
(%)

Disagree
(%)

Strongly
Disagree (%)

42.2

52.2

5.6

0

0

44.9

48.3

6.7

0

0

24.4

46.7

25.6

1.1

2.2

51.1

43.3

4.4

1.1

0

11.1

43.3

34.4

8.9

2.2

64

32.6

3.4

0

0

40

51.1

7.8

1.1

0

65.2

34.8

0

0

0

43.3

46.7

8.9

1.1

0

20.2

40.4

31.5

6.7

1.1
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I was concerned about water quantity and
flowsᵇ

50

41.1

7.8

1.1

0

I find that a lot of my life is organized
around this placeᵇ

8.9

24.4

38.9

25.6

2.2

55.6

40

4.4

0

0

7.8

15.6

44.4

26.7

5.6

I was concerned about fish and/or other
aquatic lifeᵇ

52.2

43.3

4.4

0

0

I wanted to participate in a project with
my family or friendsᵇ

10

31.1

45.6

8.9

4.4

I wanted to contribute to scientific
knowledgeᵇ
Monitoring at this place is more important
to me than monitoring at any other placeᵇ

ᵅ n = 89
ᵇ n = 90

Volunteers were then asked to rank their top three reasons for volunteering in order
of significance (1 being the most significant) from those items to which they strongly
agreed or agreed (Table 8). Three items had equal votes as the third motivation in New
Zealand, thus all three motivations are included in the table.

Table 8: Top three motivations for volunteering by country
United States

Canada

New Zealand

1

Concerned about
water quality issues

To help protect or
restore aquatic
ecosystems

Concerned about water
quality issues

2

To help protect or
restore aquatic
ecosystems

Concerned about water
quality issues

To help protect or restore
aquatic ecosystems

3

To participate in
scientific research

To learn more about
local water resources

To spend time outdoors and in
nature, participate in scientific
research, or concerned about
fish and/or other aquatic life
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Factor analysis was used to determine if place attachment influenced participants’
decision to volunteer by categorizing individual motivations into factor groupings and
revealed four components (Table 9). Factor groupings are also shown, with those items
that loaded close together grouped into named categories. Principal component analysis
and direct oblimin rotation were applied (Determinant = 0.001, Kaiser-Meyer-Olkin
Measure of Sampling Adequacy = 0.750, Bartlett’s Test of Sphericity significant at p <
.001). Only factor loadings greater than ±0.30 are displayed.
Table 9: Factor analysis pattern matrix for all combined volunteer motivation categories
Component
Factor Name and Motivation Statements

1

2

3

4

Concern for Water Resources
I was concerned about water quality issuesᵇ
I was concerned about water quantity and flowsᵅ
I was concerned about fish and/or other aquatic lifeᵅ

0.867
0.721
0.660

Place Attachment
I feel that this place is a part of meᵇ
I identify strongly with this placeᵅ
I find that a lot of my life is organized around this placeᵅ
Monitoring at this place is more important to me than
monitoring anywhere elseᵅ
I wanted to participate in a project with my family or
friendsᵅ

-0.870
-0.814
-0.761
-0.705
-0.512

Learning/Engagement
I wanted to spend time outdoors and in natureᵇ
I wanted to meet new peopleᵅ
I wanted to learn more about local water resourcesᵅ
I wanted to learn new skills and knowledgeᵅ

0.827
0.678
0.582
0.480

Direct Involvement in Science
I wanted to contribute to scientific knowledgeᵅ
I wanted to participate in scientific researchᵅ
I wanted to do something that I enjoyᵅ
I wanted to help protect or restore aquatic ecosystemsᵇ

0.416
0.472

Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization.
Rotation converged in 10 iterations. Only factor loadings greater than ±0.30 are shown.
ᵅ n = 90
ᵇ n = 89
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-0.886
-0.860
-0.591
-0.544

The total variance explained and associated Eigenvalues revealed that the four components
collectively account for 61.3% of the variance (Table 10). Component 1, “concern for
water resources,” accounted for 28.4% of the total variance (Eigenvalue = 4.55), while
component 2, “place attachment,” accounted for almost 15% of the total variance
(Eigenvalue = 2.35).

Table 10: Eigenvalues and total variance explained
Component Eigenvalue
1
4.55
2
2.35
3
1.66
4
1.27

% of
Variance
28.4
14.7
10.3
7.9

Cumulative %
28.4
43.1
53.4
61.3

An index was created for each factor and each scale was tested for reliability using
Cronbach’s alpha. Each summed Likert scale was then divided into thirds using quartiles
(labeled low, medium, and high) and this new scale was used to test demographics for
association using a chi-square test at a 95% confidence interval. The results are presented
in Table 11 with associated Cronbach’s alpha and chi-square statistics.
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Table 11: Chi-square analysis of factor scales and demographics. Values corresponding to low, medium, and high are displayed as
percentages
Country

Factor (Cronbach's alpha)
Concern for Water Resources (0.710)
low
medium
high
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Place Attachment (0.811)
low
medium
high
Learning/Engagement (0.602)
low
medium
high
Direct Involvement in Science (0.796)
low
medium
high

United
States

Canada

Years of Experience
New
Zealand

≤1

>1-3

>3-5

Level of Education
>5

X2 (4, N = 88) = 4.773, p = .311

X2 (6, N = 88) = 10.589, p = .102

34.3
31.4
34.4

36.4
40.9
22.7

27
43.2
29.7

25
18.8
56.3

X2 (4, N = 88) = 4.844, p = .304
37.1
28.6
34.3

29.7
45.9
24.3

31.3
56.3
12.5

X2 (4, N = 88) = 4.481, p = .345
34.3
28.6
37.1

32.4
29.7
37.8

25
56.3
18.8

X2 (4, N = 88) = 5.390, p = .250
20
42.9
37.1

24.3
54.1
21.6

43.8
37.5
18.8

34.4
21.9
43.8

17.6
58.8
23.5

23.5
23.5
52.9

X2 (6, N = 88) = 6.756, p = .344
45.5
36.4
18.2

40.6
34.4
25

11.8
52.9
35.3

23.5
47.1
29.4

X2 (6, N = 88) = 1.915, p = .927
31.8
27.3
40.9

34.4
37.5
28.1

23.5
35.3
41.2

35.3
35.3
29.4

X2 (6, N = 88) = 2.944, p = .816
22.7
54.5
22.7

31.3
37.5
31.3

29.4
41.2
29.4

17.6
58.8
23.5

Less than an
advanced
degree

Advanced
degree (Masters
or PhD)

X2 (2, N = 78) = 1.456, p = .483
33.3
36.1
30.6

23.8
33.3
42.9

X2 (2, N = 78) = 1.283, p = .526
38.9
30.6
30.6

33.3
42.9
23.8

X2 (2, N = 78) = .310, p = .857
30.6
36.1
33.3

35.7
31
33.3

X2 (2, N = 78) = 3.892, p = .143
30.6
52.8
16.7

19
45.2
35.7

Age
Factor (Cronbach's alpha)
Concern for Water Resources (0.710)

Below 40

40-61

Gender
62+

X2 (4, N = 85) = 5.682, p = .224

Female

Location of Residence
Male

X2 (2, N = 87) = .809, p = .667

Urban/city

Suburb

Rural area

X2 (4, N = 88) = 2.959, p = .565

low
medium

37.5
43.8

40
24

20.5
36.4

30.4
30.4

29.3
39

23.1
38.5

46.7
20

26.7
36.7

high

18.8

36

43.2

39.1

31.7

38.5

33.3

36.7

Place Attachment (0.811)
low
medium
high
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Learning/Engagement (0.602)
low
medium
high
Direct Involvement in Science (0.796)
low
medium
high
*p-value significant at the 0.05 level

X2 (4, N = 85) = 2.418, p = .659
43.8
37.5
18.8

28
36
36

34.1
43.2
22.7

X2 (4, N = 85) = 4.562, p = .335
18.8
25
56.3

32
36
32

36.4
36.4
27.3

X2 (4, N = 85) = 2.180, p = .703
25
43.8
31.3

24
40
36

27.3
52.3
20.5

X2 (2, N = 87) = 11.472, p = .003*
32.6
28.3
39.1

34.1
56.1
9.8

X2 (2, N = 87) = 3.524, p = .172
26.1
30.4
43.5

36.6
39
24.4

X2 (2, N = 87) = 9.246, p = .010*
17.4
43.5
39.1

36.6
51.2
12.2

X2 (4, N = 88) = 1.283, p = .864
38.5
46.2
15.4

26.7
40
33.3

33.3
40
26.7

X2 (4, N = 88) = 8.167, p = .086
15.4
23.1
61.5

20
53.3
26.7

38.3
31.7
30

X2 (4, N = 88) = 3.817, p = .431
23.1
30.8
46.2

26.7
40
33.3

26.7
51.7
21.7

Of all demographic categories and factors, only two factors for one demographic
category had chi-square statistics that were significant at the 0.05 level. When tested for
association against gender, the “place attachment” factor and “direct involvement in
science” factor both had significant relationships, X2 (2, N = 87) = 11.472, p = .003 and X2
(2, N = 87) = 9.246, p = .010, respectively. No other demographic categories nor factors
had significant relationships at the 0.05 level.

2.4. Analysis of Quantitative Data: Online Surveys
Key findings from this study revealed concern for water resources as the top
motivation for volunteer stream monitors in the U.S., Canada, and New Zealand and also
revealed place attachment as a category of motivation. Four total categories of motivation
were established from the factor analysis: 1) concern for water resources, 2) place
attachment, 3) learning/engagement, and 4) direct involvement in science. A significant
relationship (p < .05) was found between gender and both the “place attachment” and
“direct involvement in science” factors. Volunteer motivations differed marginally across
countries, with no real difference observed in the top motivation across countries.

2.4.1. Concern for Water Resources
The most influential motivations revealed through the factor analysis were those
related to a concern for water resources. This factor accounted for 24.8% of the total
variance (Table 10) and had a Cronbach’s alpha of 0.710 (Table 11). However, bivariate
analysis of this factor against demographic variables did not reveal any significant
relationships. When compared across countries, the percentage of responses in low,
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medium, and high categories in the U.S. were between 31.4 - 34.4%, while more
volunteers in Canada scored in the medium category (43.2%) and more than half of
volunteers (56.3%) in New Zealand scored in the high category for their concern for
water resources (Table 11). While it appears volunteers in New Zealand were more
highly motivated by their concern for water resources, this cannot be concluded from
these data since no significant relationship was found.
Scores varied more when compared across years of experience, with no pattern
emerging across experience levels. The highest percentage of volunteers (52.9%) scored
in the high category with more than five years of experience in stream monitoring. This
suggests that with more experience in stream monitoring, and possibly greater knowledge
as a result of this experience, volunteers may be more highly motivated by their concern
for water resources, perhaps the water body where they monitor. Level of education, age,
gender, and location of residence all were more evenly spread across low, medium, and
high scores, with the highest percentage of respondents who scored highly for concern for
water resources holding some type of advanced degree (42.9%), suggesting education
may have some influence on concern for water resources.
The breakdown of responses on the Likert scale (Table 7) for the motivations
related to concern for water resources showed most all of the responses were positive
(either strongly agree or agree). A collective 15.6% of total responses were neutral and
only 1.1% disagreed with the statement “I was concerned about water quantity and
flows.” This indicates that overall, most volunteers got involved in water monitoring
because of their concern for water resources, explaining why this category was revealed
to be the top factor in the analysis.
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2.4.2. Place Attachment
Interestingly, one item that has not been previously identified in place attachment
scales, particularly in the context of volunteer monitoring, fell into the place attachment
category of motivation in the factor analysis. This item was “I wanted to participate in a
project with my family or friends.” Even though this statement had the lowest factor
loading in relation to the other four items in the group (-0.512), it did not load in any other
categories and loaded high enough to justify keeping it as part of the analysis (Table 9).
This suggests that people may associate monitoring at their field site with being with family
or friends.
More specifically, the place attachment category explained 14.7% of the total
variance in the factor analysis (Table 10), the second-most influential motivation category
behind concern for water resources. This suggests that volunteers may be more highly
motivated by an attachment to place than by the other two remaining factors,
“learning/engagement” and “direct involvement in science.” Descriptive statistics showed
that 71.1% of volunteers either strongly agreed or agreed that they identified strongly with
the place where they monitored, and 60.6% responded positively that they felt the place
was a part of them (Table 7). The remaining place attachment-related statements were more
varied along the Likert scale, indicating volunteers did not feel especially positively
motivated by these other place attachment items.
Additionally, volunteers were asked to answer questions specific to their primary
monitoring site in an effort to determine if attachment may be exhibited toward their site
(Table 4). When asked directly if they were attached to their primary monitoring site,
responses varied across the Likert scale, indicating no real positive or negative feelings
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toward the site. While this may suggest volunteers did not exhibit an explicit attachment to
their site, 84% of volunteers said their site meant a lot to them and 89.2% disagreed with
the statement “I do not particularly like this site.” These responses suggest some positive
feelings toward their primary monitoring site, even if not an explicit attachment. A different
set of questions related to changes to their site asked volunteers if they would stop visiting
the site if they no longer monitored there. More than half of volunteers, 64.9%, said it
would be unlikely for them to stop visiting the site, although 18.1% said they would be
likely to stop visiting the site. This could be a reflection of the more varied responses when
asked about attachment to their site; if volunteers were more attached they may be more
likely to continue visiting the site even if they no longer monitored there.
Chi-square analysis of the place attachment factor (Cronbach’s alpha = 0.811)
revealed a significant relationship between place attachment and gender, X2 (2, N = 87) =
11.472, p = .003 (Table 11). Scores for females were mostly even across the low, medium,
and high categories, with 39.1% of females scoring highly that they were motivated by
place attachment, while only 9.8% of males fell into the high category. This finding of a
significant relationship between place attachment scores and gender suggests that female
volunteers may be more likely to be motivated by place attachment than their male
counterparts. The remaining demographic variables did not yield any particular nor
significant patterns when compared to place attachment scores.

2.4.3. Direct Involvement in Science
While this category was the fourth in the factor analysis and explained the least
amount of variance (7.9%, Table 10), chi-square analysis revealed a significant
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relationship between being motivated by direct involvement in science and gender, X2 (2,
N = 87) = 9.246, p = .010 (Table 11, Cronbach’s alpha = 0.796). The highest percentage
of female and male volunteers scored in the medium category (43.5% and 51.2%,
respectively), 17.4% of females and 36.6% of males scored low, and 39.1% of females
and 12.2% of males scored high. An overall greater percentage of male volunteers scored
either in the low or medium category, while a greater percentage of female volunteers
scored in the high category.
This indicates that getting involved in science is a significant motivating factor
between genders, and perhaps more female volunteers want to use the opportunity of
monitoring streams as a way to be directly involved in science. For the other
demographic variables, no significant relationship was observed. For years of experience
and age specifically, there really was not a patten within the scores for these categories.
Like the other factors, this suggests that years of experience and age do not have an
influence on volunteers’ motivations related to direct involvement in science.
Descriptive statistics also show that the overwhelming majority of volunteers
wanted to get involved in science in some manner. For the motivation statement “I
wanted to participate in scientific research,” 94.4% of volunteers responded positively
that they strongly agreed or agreed with this statement as a reason for their participation
in stream monitoring (Table 7). A mere 1.1% disagreed with the statement, while 4.4%
were neutral. The motivation statement “I wanted to contribute to scientific knowledge”
received nearly identical responses, with 95.6% of volunteers responding positively to
this statement and the remaining 4.4% neutral. Though the language of these statements
is quite similar, nearly all volunteers listed these as strong motivations for their
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participation in stream monitoring. In addition, when asked if they would monitor at a
different location if their current site became unavailable, or if they would continue to
monitor if asked to monitor somewhere else, 85.1% and 84.1% of volunteers,
respectively, responded positively and indicated it was likely they would make these
changes (Table 5). This all goes to support that community members value community
science activities for the opportunity they afford to become involved in science.

2.4.4. Learning/Engagement
The learning/engagement category of motivation (Cronbach’s alpha = 0.602) was
the third most influential to be revealed through the factor analysis, explaining 10.3% of
the total variance (Table 10). While there was not a significant relationship revealed
between this motivation category and any demographic variables, there are still some
interesting observations for some demographics. When tested against age, 56.3% of
volunteers who were below the age of 40 had a high score for learning/engagement.
Considering that 49.5% of volunteers in the study were age 62 or older, it is interesting
that most of the volunteers who scored highly in this category did not belong to this age
group. This suggests that younger volunteers may be more motivated by factors that are
related to learning, getting outdoors, and meeting new people. Additionally, 61.5% of
volunteers who lived in an urban/city location also had a high score for
learning/engagement. While it is unclear why this may be, further research could be
warranted into how volunteer motivations may be influenced by the location in which
someone lives.
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2.4.5. Motivations Across Countries
Similarities exist in the top motivations of volunteers across countries. In both the
U.S. and New Zealand, the most frequently listed choice as the top (#1) motivation for
volunteering was “concerned about water quality issues,” while in Canada it was “to help
protect or restore aquatic ecosystems.” For the second top motivation (#2), these responses
flipped. The agreement between responses within the top two primary reasons for
volunteering suggests that these three groupings of volunteers have similar motivations,
even though groups are located across the world. It should be noted that the motivation
“concerned about water quality issues” could be considered very similar to the motivation
“to help protect or restore aquatic ecosystems” with slight differences in wording.
Therefore, it is possible that volunteers in each of these countries are truly most motivated
for the same reasons. However, the third (#3) top motivation differed in each country,
suggesting that after those first two primary motivations, volunteers participate for a variety
of reasons which may be more reflective of volunteer motivations in each country.

2.5. Analysis of Qualitative Data: Open-ended Questions on Surveys and Interview
Data Results
A preliminary analysis of interview data provided support for the previouslyidentified quantitative results about volunteer stream monitors’ motivations in general
and place attachment motives in particular. Volunteers talked about their perspectives
toward their monitoring site, their relationship with their monitoring site as well as other
volunteers in their group, their background and interests, and their concerns and passions.
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Though few significant relationships were found from the survey results, interview texts
expand on the survey findings as volunteers shared their stream monitoring experiences.

2.5.1. Concern for Water Resources
The survey offered an open response section for participants to provide additional
comments regarding their motivation to volunteer or actions and/or behaviors they took as
a result of participation. One volunteer in New Zealand mentioned getting involved “to
research water quality in streams flowing into the local estuary around which [their] home
is situated” while others discussed local fish and resources they wanted to protect through
monitoring.
Another volunteer from New Zealand commented, “The findings from both our
macro-invertebrate and fish surveys have been absolutely fascinating. They have inspired
us to keep on with our monitoring. We have found that we have some very precious native
fish living in our stream which are most anxious to preserve and protect.” A volunteer
from the U.S. stated, “I wanted to put my frustrations and fears about climate change and
the ever-increasing pollution of our environment(s) into action. It has provided me with a
great deal of satisfaction, in that I am part of the solution, not just part of the problem.”
These volunteers describe a desire to preserve and protect the resources in their local
environment and more generally. These statements exemplify volunteers’ concern, interest,
and desire to have an impact on the environment and water resources near them for
organisms living in the streams and for future generations.
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When prompted about why monitoring was important to them, one volunteer in
New Zealand answered in a way that was reflective of other volunteers in Canada and the
U.S., about being concerned for water quality:
“If you look around the area, we’re pretty much surrounded by water. And
obviously the water quality is important. I mean globally we’ve got problems with
this sort of thing. In New Zealand we do have problems with it, but we’re also pretty
fortunate that, you know, we still have pretty clean water all in all. So, for me it’s
important to improve on it if we can and we know we can. But at the very least to
just maintain what we’ve got and not let it go backwards.”
Similarly, a volunteer in Canada commented about how they recognized there was very
little data in the particular region of Canada in which they lived, with a population who
depended on the water as a resource. They decided to get involved in water monitoring to
collect data that could be useful in the long term for monitoring water quality in the region.
In both examples, these volunteers were concerned about the quality of the water now and
in the future, speaking to their motivations to initially become involved as well as why they
possibly remained involved.
Some volunteers also indicated that they wanted to get involved because they
recreated on the stream or observed some type of land use change that they feared would
negatively impact water quality. A different volunteer in Canada who recognized the
region’s dependence on the stream for various resources said, “I felt really strongly about
developing baseline monitoring to kind of make sure that we kind of know what’s going on,
so that if there are changes occurring due to resource extraction, we can kinda be like,
Hey! We need to pay attention to this!” Like this volunteer, many individuals felt they had
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to take direct personal action, because otherwise no one else would. One volunteer in New
Zealand noted that they started a monitoring group because they noticed impacts of logging
operations on their local landscape and wanted to have baseline data. Many examples like
this were woven throughout the interviews, with some volunteers describing their
background in science informing their concerns and others becoming involved to fill a need
they identified.

2.5.2. Place Attachment
With respect to place attachment, interviewees pointed out the importance of social
involvement and interactions. When asked what monitoring experiences meant the most to
one volunteer living in the United States, he remarked:
“Probably those when I’m interacting with other monitors. So when I get to go out
with my fellow monitor [name removed for confidentiality]. Just kind of the bonding
time with him, ‘cause he’s an older fellow, and you know, it’s just cool. Cool
experience and again I’m a people person so I like that. I like people a lot so yeah,
that’s what I like most probably.”
Other volunteers also referred to their relationships with fellow monitors in their group,
with most volunteers expressing their interactions with others in a positive light and
conveying enjoyment while monitoring. One interviewee from Canada said, “You know, it
takes a while but you know it’s fun and we chat and you know, sometimes we’re like, Stop
talking! I forgot, I’m getting out of sync [laughs]. And then of course I spilled water all
over her kitchen floor which wasn’t good.” These narratives speak to the idea of the social
aspect of monitoring and doing this activity with someone else. This supports the finding
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of the statement “I wanted to participate in a project with my family or friends” as an item
within the place attachment category in the factor analysis. For some volunteers, their
relationship to their monitoring site and the activities they engaged in were shaped by the
friendships they built while monitoring or monitoring with a significant person, such as a
husband or wife. A few volunteers talked about their attachment to the stream because it
was a place where they grew up, or where their children or grandchildren grew up, and
they had fond memories from being at that stream.
Place attachment was also related to strong individual emotions that called upon
ideas of home, memory, and meaning. Some volunteers were motivated to protect their
local stream because they felt a personal, emotional connection to the stream and a
responsibility to preserve its quality. One volunteer who had lived in the area in Canada
for 35 years said that she absolutely felt attached to her site, stating “it’s my home and it’s
in my heart.” She indirectly spoke more to this attachment and her relationship to her site:
“I mean, I get quite a lot of joy from going to the sites. I feel an ownership. I feel a
responsibility. I feel a pride. And I feel a concern, I guess, that you know, because
I don’t wanna have to have a system that’s full of chlorine, and right now the water
is beautiful and pure and clean and tasty. It tastes like water. And so I feel pure
happy, that I get to live in a place where you can do that—still drink water from a
creek. And you know, it makes me protective to keep it this way.”
She went on to describe the meaning this place held: “The site that’s in the forest, in my
little spiritual place, is very special to me because it does feel like I’m going to the cathedral
to commune with nature.” This theme of emotional connection emerged in other interviews
as well. One volunteer in the U.S. became so overcome with emotion during the interview
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that she had tears in her eyes while talking about her deep care for the natural world and
wanting to make it okay for younger generations, particularly her grandchildren, because
they all enjoyed being at the stream. Not all volunteers expressed these emotional
experiences and connections to their streams, however, and many volunteers reported no
attachment to their site or stream. Most of those volunteers who expressed attachment
described it more generally to the stream as a whole, rather than to their specific monitoring
site. With the exception of one or two volunteers, all volunteers who expressed attachment
said it developed over time as they monitored. This suggests that rather than attachment
necessarily being a reason for initial involvement, it may contribute to reasons why
volunteers continue monitoring over time.

2.5.3. Learning/Engagement
Volunteers in all countries described wanting to learn about local resources, climate
change, land use impacts on streams, and local waterways. Some of these volunteers
wanted to learn more so they could educate others or to have a more positive, lasting impact
on the earth. There was a general sense of community and desire to protect local resources
in the majority of responses, suggesting support of grassroots organization and possibly
some level of place attachment as a result of desire to protect specific streams, though this
assertion is not conclusive.
Getting outdoors and in nature is also a common motivation for environmental
volunteers. One volunteer from New Zealand described his motivation stemming from his
love for the outdoors: “I like tramping, going out in the mountains. So this is a way of kind
of doing some kind of outdoor activity, very close to home, you can go out there for half an
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hour and then come home again. So it was kind of like a win-win as far as stuff that was
fun to do and different from my work, and rewarding and you feel like you’re doing
something useful and try to help the stream.” If visiting a place enhances feelings of place
protection and advocacy, then engaging in community science may be a rich avenue to
build environmentally resilient communities. Overall, narrative responses from volunteers
speak to the camaraderie and responsibility people feel through engagement in their
community and the natural world: “We all have a role in mitigating the impacts of human
settlement on the environment. This is one step that we, in this community, can take.”
Other volunteers talked about learning more directly, with one volunteer from the
U.S. describing how she learned from her monitoring partner (again speaking to the social
aspect of monitoring activities): “My partner was naming some fish that he saw and
different kinds of waterfowl and things there so I was surprised that it was actually as
healthy as it is, cause my impression was that it wasn’t, but so that’s something that I’ve
learned.” She described how her career was in water resources and she lived and monitored
in an urban location, so she got involved to know more about the area and the state of water
resources for her job. She gained knowledge through the experience of volunteer
monitoring, which in turn supported her professional position. Some volunteers in Canada
and New Zealand also described getting involved because they wanted to learn more about
a particular area, often when they were new residents. These examples of learning and
engagement support the idea that volunteer monitors are motivated by personal values and
personal growth, a common motivation observed in community science.
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2.5.4. Direct Involvement in Science
As indicated by the study demographics, many volunteers were older and highly
educated, and thus discussed their interest in science and how their career influenced their
decision to participate. One science teacher from the U.S. wrote in the survey:
“I started monitoring for both professional (I teach AP Environmental Science,
and wanted to be able to engage my students in citizen science more directly) and
personal (I had stopped some other volunteering roles, and felt I could give back
to the community in a very direct and meaningful way through this work) reasons.
Those two motivational elements are symbiotic, and also make very efficient use of
my limited volunteer/free time.”
Other volunteers wanted to get involved because they felt their skills, techniques,
knowledge, and expertise could be useful to the program and also a way to share what they
knew with others to benefit their local community. A volunteer from Canada described his
background, saying:
“I started off as a laboratory manager, and then got involved in restoration or
remediation of sites. And I was doing some contamination studies with other
universities, and then I got involved in monitoring of systems up in the Northwest
Territories, so I had all this background stuff. And I thought, well, I like it… I’m
just saying that if there’s not a lot of people involved in the area, maybe they could
use my expertise.”
Many volunteers in all countries echoed similar sentiments. They described careers in
hydrology, meteorology, teaching science, and laboratory work. Especially for those
volunteers who were retired, engaging in volunteer stream monitoring was one way for
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them to continue their interests, passions, and career in a more informal way. Conversely,
other volunteers who held different professions, such as doctors, expressed wanting to get
involved in stream monitoring because they did not have a science background. This
motivation of getting directly involved in science helped volunteers continue with their
interests, explore something new, and contribute to their community.
One interesting statement to fall into the direct involvement in science category was
“I wanted to do something that I enjoy.” While this does not necessarily mean doing
something science related, volunteers are becoming directly involved in science through
the process of engaging in an activity they enjoy, be it water quality testing or simply
walking along a streamside, being outdoors, or educating others. Especially for those
volunteers who may live near or recreate at a stream, perhaps participating in volunteer
water monitoring is a way to combine some of their interests.

2.6. Discussion
The motivation category “concern for water resources” held the greatest influence
as a motivator for volunteers. It is important in the context of volunteer stream monitoring,
and water monitoring more generally, because it reveals that not only are volunteers
interested in helping or protecting the environment (Bruyere & Rappe, 2007; Chase &
Levine, 2018; Ryan et al., 2001), but they also get involved because of their immediate
concern for a particular water resource (Alender, 2016; Church et al., 2019; Sarvilinna et
al., 2018). It is possible that garnering support for water monitoring at the grassroots level
could bode prosperously if there is community support and drive to protect or preserve
local resources.
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Furthermore, the motivation to participate in a project with family or friends
typically falls into a social motivation category, intuitively because there are social aspects
to engaging in a group activity. However, the loading of this statement in the place
attachment category suggests that perhaps people associate monitoring at a specific place
with being with family or friends. Landscapes have been described as “definitions of
ourselves” and researchers posit that people may view landscapes and places through their
social interactions, memories, and symbols associated with that place (Greider &
Garkovich, 1994; Krasny et al., 2014). Perhaps this is a reflection of the social component
of that place attachment item, in which volunteers felt attached to the place as a result of
social interactions experienced there.
As previously discussed, other studies have suggested that place attachment can
lead to greater environmentally responsible behaviors, advocacy for protection of a local
natural resource, and more engaged community members (Devine-Wright & Clayton,
2010; Haywood, 2016; Larson et al., 2018; Ryan et al., 2001). This research revealed that
volunteers exhibit an attachment to place that motivates them to participate in community
science. It also revealed that most volunteers described developing an attachment to place
over time with monitoring. This indicates that while community members may be
motivated to initially volunteer for other reasons, a developed attachment to the monitoring
area over time has potential to lead people to become involved in more environmentally
responsible activities, as this attachment is coupled with knowledge gain, creation of
potential relationships/friendships, and scientific contributions.
Although this research did not consider stream characteristics, it is possible that
rural versus urban nature of streams monitored in the three countries could contribute to
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motivations for participation. The motivation of helping to protect aquatic ecosystems
suggests good water quality to begin with versus impaired waters as a starting point.
Perhaps volunteers in those places that monitor more rural streams, such as in British
Columbia, are motivated to protect the current good quality of the stream, as suggested by
some of the narratives from volunteers. In more urban places, volunteers may participate
out of concern for water quality, possibly as a result of land use impacts, pollution, or
changes to the stream they observed. This possibility should be explored in future studies.

2.6.1. Opportunities for Future Research
Future studies of motivations should consider comparison between countries and
cultures. For instance, social norms, cultural tendencies, lifestyles, and even upbringings
might impact volunteers’ motivations, their relationship to place, or feelings toward water
resources or the environment. Recent research found differences in volunteer motivation
to be determined by cultural values in respective countries (Sloane & Pröbstl-Haider,
2019). Future global studies should consider potential cultural differences between
countries that may influence reasons why people volunteer for community science
programs.
A review and assessment of a research partnership between indigenous groups and
researchers about a local river found that trust and the slow-building of relationships
through place-based dialogue are key aspects to create a successful research partnership
between indigenous and non-indigenous groups (Woodward & Marrfurra McTaggart,
2016). Building a partnership founded on trust, flexibility on the part of the researchers and
institution, and cognizance about the intricate nature of building meaningful relationships
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were all key takeaways to forming a successful research partnership (Woodward &
Marrfurra McTaggart, 2016). If incorporating cultural influences into studies of volunteer
motivations is desired, future research should consider participatory action research as a
method to foster more symbiotic relationships between indigenous and non-indigenous
groups and as a way to include culturally significant features in research studies.
Similarly, as most studies of volunteer motivations note, the majority of volunteers
tend to be older and well educated. While additional research into volunteer demographics
does not appear necessary as many studies of volunteer monitoring note limited
demographics, as observed in this research (Chase & Levine, 2018; Ganzevoort et al.,
2017; Martin & Greig, 2019), what is needed is an understanding of how to recruit and
retain volunteers from diverse demographics. Changes to recruitment strategies, such as
using a targeted recruitment strategy (e.g., personally contacting a random sample of
specific households to ask for their participation in a study), can lead to greater diversity
of the participating population (e.g., age and education level) (Brouwer & Hessels, 2019).
Research surrounding how to recruit more diverse participants, particularly in community
science, is needed to create more inclusive programs, and volunteer monitoring groups
should consider employing strategies as described.
Additional research is also needed on the role that place attachment plays as a
motivation for volunteering for environmental monitoring programs. This study discusses
the role of place attachment on stream monitors, though findings cannot be generalized to
all environmental monitoring volunteers. Understanding the potential influence of place
attachment on volunteering could be beneficial to creating and organizing monitoring
programs.
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Some monitoring groups in this study were grassroots organized because there was
not an avenue to care for or protect a resource otherwise at the individual level. If larger
monitoring organizations or local stakeholders, such as a college or university, were aware
of interest of local residents to actively be involved in protecting a particular resource
because the place or location was significant to them, perhaps collaborations and
partnerships could be established that enable these groups to work together. Group leaders
could also play into the importance of a place to local people to garner support for its
protection. A recommendation for future research would be to study outcomes of
participation in volunteer monitoring to determine if a developed place attachment may
cause people to engage in more pro-environmental behaviors, especially specific to the
place where they monitor.

2.6.2. Limitations
Sample size is a limitation of this research. Although this is a pilot study in which
a small sample size is typical, this does impact data analysis and results. While motivation
items loaded well into four components with high scores, and KMO and Bartlett’s test
indicate an acceptable sample, factor analyses usually input hundreds of cases while this
study had less than 100. In addition, when separated by country the sample size became
even smaller, which inhibited country comparisons and an ability to do more in-depth
analysis. For future studies, a larger sample size would allow for more complete and
elaborate analysis, especially if multiple countries are involved.
This study also only considered stream monitoring volunteers, so motivation
categories and place attachment findings may not be representative of other water
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monitoring volunteers nor general environmental monitoring groups. As with other studies
of community science, volunteers in this study were largely well-educated, older, and of
the same racial or ethnic background (Chase & Levine, 2018; Evans et al., 2005;
Ganzevoort et al., 2017; Martin & Greig, 2019; West & Pateman, 2016; Wright et al.,
2015). This did not provide much opportunity to look into how motivations may differ
across demographics, because there were not many volunteers who identified with minority
groups. As is the general consensus in community science, more diversity is needed within
community science and research on how to recruit a more diverse population. The countries
included in this study are advanced and thus similar, so it is possible this is why similarities
were seen across countries with regard to volunteer motivation as well as demographics.
A third limitation is potential positive response bias (Furnham, 1986). Because they
were responding as members of specific stream monitoring groups, interviewees may have
worried about putting their specific group in a negative light, or having their response
reported back to program managers. It also could have been due to the nature of face-toface interviews, in which participants may have been reticent to express their true thoughts
or feelings. A few interviewees even remarked that they felt they knew what the researcher
was going for with particular questions, both in the survey and interview. While neither
survey nor interview questions intended to guide responses in a particular direction, it is
possible that participants answered in a way they felt the researchers would want, rather
than entirely accurately.
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2.7. Conclusion
Community science has become a popular method of data collection and a wellsupported opportunity to involve the public in scientific research. Knowing reasons why
people get involved can help support and grow these programs. Concern for water
resources was the top motivation revealed in this research as a reason for participating in
volunteer stream monitoring programs. Place attachment was also found to be a motivation
for participation. In the context of generating support for protection of local resources, if
residents care about a place, they may be more inclined to protect that place. While
attachment does not necessarily need to be to a specific monitoring site, a general
attachment to a stream or river could lead to a person’s desire to do something to protect
the health of the river and surrounding ecosystem, to include joining a monitoring group.
In a world of increasing pressure on our environment and resources, monitoring
their health is crucial to better understanding human impacts on the landscape. This
research demonstrates that volunteers become involved in community science for a variety
of reasons. Gender had a significant relationship with motivation categories of place
attachment and direct involvement in science, with room for future research to explore the
potential relationships between other demographics and motivations. It is possible that
through monitoring, people can become more attached to their local resources, ultimately
leading to greater environmentally responsible behaviors. This research suggests that
programs seeking to create a more environmentally engaged community might focus
outreach on identifying potential volunteers with existing person-place bonds and nurturing
connections to place with existing volunteers.
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APPENDIX A: RESEARCH INFORMATION SHEET
Research Information Sheet
Title of Study: Motivations and Outcomes of Volunteer Monitoring in Three Countries
Principal Investigator (PI): Dr. Kristine Stepenuck
Funder: Rubenstein School of Environment and Natural Resources. This master’s thesis
research is conducted through the Rubenstein School and both positions of the principal
investigator and graduate student are paid by Rubenstein. Additional travel funding is
provided by the Rubenstein School Heiser Graduate Award.
Introduction
You are being invited to take part in this research study because you participate in a
volunteer water monitoring program. This study is being conducted by Dr. Kristine Stepenuck
and graduate student, Rachel Pierson, at the University of Vermont. The purpose of this
study is to understand the reasons people choose to participate in volunteer water monitoring
programs and what actions they may take as a result of participation. If you take part in the
study, you will be asked to participate in this online survey and you may be contacted in the
future and asked to participate in an interview.
Study Procedures
During this study, you will be asked questions about the program with which you monitor,
your monitoring site, what motivated you to volunteer for this program, actions you may have
taken both before and after becoming a volunteer monitor, and demographic information.
Your responses will be used to better understand why people volunteer for water monitoring
programs and the actions they may take as a result of participation, which will help to inform
monitoring programs about their volunteers. Summarized results will be shared with
respondents, program managers, partnering organizations, and other interested individuals
and organizations. Summarized results will also be submitted for publication in a peerreviewed journal.
Your participation in the study is voluntary and you may refuse to participate without penalty
or discrimination at any time. If you choose to participate, no question is required to be
answered, and you may stop at any point in time. The survey will take about 15 minutes.
Benefits
By completing this survey, your monitoring program will benefit as it will be able to better
understand reasons people volunteer which may help inform future program planning for your
program and other similar ones. Information from this study may also benefit other people now or
in the future through a better understanding of actions that may result from participation to
promote civic participation and environmental protection.
Risks
Survey answers will be kept anonymous and your responses will be coded so no one will be able
to match your individual responses to you. These codes will be used to randomly select
respondents to be asked to participate in follow-up semi-structured interviews. Survey results will
be stored on a password protected computer.
Costs
There is no cost to participate in this research study.
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Compensation
There is no compensation or payment for taking part in this study.
Confidentiality
To protect your confidentiality, your responses will be coded so no one can match you to your
answers. These codes will be used to randomly select respondents to contact for follow up
interviews. All survey respondents will be emailed with a list of codes selected and asked to
contact the researchers if their code was listed and they agree to participate in an interview. If you
agree to be interviewed, your participation and responses will be stored with a code name to
protect your confidentiality. All responses will be stored on a password protected computer.
Voluntary Participation/Withdrawal
Taking part in this study is voluntary. You are free to not answer any questions or withdraw at any
time. You may choose not to take part in this study, or if you decide to take part, you can change
your mind later and withdraw from the study.
Questions
Questions about this research should be directed to Extension Assistant Professor and Faculty
Advisor Dr. Kristine Stepenuck or graduate student Rachel Pierson at the University of Vermont,
Rubenstein School of Environment and Natural Resources (kris.stepenuck@uvm.edu or +1 802656-8504 or rachel.pierson@uvm.edu). If you have questions or concerns about your rights as a
research participant, then you may contact the Director of the Research Protections Office at +1
802-656-5040.
Participation
Your participation is voluntary, and you may refuse to participate without penalty or discrimination
at any time. You must be 18 years or older to participate in this study.
If desired, you may want to print this information sheet for your records before continuing.
Please use the arrow keys below to move through the survey. Thank you for your time!
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APPENDIX B: INVITE AND REMINDER EMAIL TEMPLATES
Research Invite Letter from Monitoring Group Director on Behalf of Researchers
Hi [Insert Monitoring Group Name]
The [Insert Alliance for Aquatic Resource Monitoring (ALLARM) OR Columbia Basin Watershed Network
(CBWN) OR Stream Health and Assessment Monitoring Kit (SHMAK) Program] is partnering with the
University of Vermont to conduct a research study of volunteer motivations and outcomes of participating
in our volunteer water monitoring programs, and we would love for you to be a part of the study!
Dr. Kristine Stepenuck and graduate student Rachel Pierson at the University of Vermont, Rubenstein
School of Environment and Natural Resources are leading this study to better understand the reasons
people choose to participate in volunteer water monitoring programs and what actions volunteers may
take as a result of participation. The study is taking place in Canada, New Zealand, and the United States
with the goal to compare results across countries.
Dr. Stepenuck and Rachel will be administering a survey this summer as part of the research and would
greatly appreciate your feedback for their project. Your input will be valuable to our programs at [Insert
ALLARM OR CBWN OR SHMAK] because it will allow us to better understand why you all do the amazing
work that you do and help us ensure our programs meet your needs!
Please look out for an email from Dr. Stepenuck and Rachel in the near future with a link to the survey. If
you have any questions about the project, feel free to contact Rachel via email at
rachel.pierson@uvm.edu.
Thank you for your time and consideration to help our programs by participating in this study!
All the best,
Signature of Monitoring Group Director or Main Contact
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First Invite Email from Researchers
Hello, [Insert Monitoring Group Name]!
My name is Rachel Pierson and I am a graduate student at the University of Vermont. I am researching
motivations and outcomes of participation in volunteer water monitoring programs with my faculty
advisor, Dr. Kristine Stepenuck. You may have seen a previous email from your program director about
our research study. I am reaching out to you as a volunteer water monitor to learn about the reasons why
you volunteer and actions you may take as a result of participation.
We would like to invite you to participate in our study of volunteer water monitoring programs by
participating in an online survey. The survey should only take about 15 minutes of your time. Before
taking the survey, please read the information and details about the study included at the end of this
email.
You can take the survey by clicking here:
[Insert link to the survey]
Please contact us at rachel.pierson@uvm.edu or kris.stepenuck@uvm.edu or call us at +1 802-656-8504 if
you would like more information about the project or have any questions.
Your input will be valuable to help us better understand why people participate in volunteer monitoring,
and to help us to learn about outcomes of participation. We will share results with your program director
and others to help inform future program planning for your program and other similar ones.
We look forward to your feedback! Please feel free to call or email us with any questions or concerns you
have about this research.
Sincerely,
Rachel Pierson
Graduate Student
University of Vermont
rachel.pierson@uvm.edu
Kristine Stepenuck
Extension Assistant Professor
University of Vermont
kris.stepenuck@uvm.edu
(802) 656-8504
Study Information and Details
You are being invited to take part in this research study because you participate in a volunteer water
monitoring program. This study is being conducted by Dr. Kristine Stepenuck and graduate student,
Rachel Pierson, at the University of Vermont. The purpose of this study is to understand the reasons
people choose to participate in volunteer water monitoring programs and what actions they may take as
a result of participation.
Study Procedures
If you take part in the study, you will be asked to participate in this online survey and you may be
contacted in the future and asked to participate in an interview.
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During this study, you will be asked questions about the program with which you monitor, your
monitoring site, what motivated you to volunteer for this program, actions you may have taken both
before and after becoming a volunteer monitor, and demographic information. Your responses will be
used to better understand why people volunteer for water monitoring programs and the actions they may
take as a result of participation, which will help to inform monitoring programs about their volunteers.
Summarized results will be shared with respondents, program managers, partnering organizations, and
other interested individuals and organizations. Summarized results will also be submitted for publication
in a peer-reviewed journal.
Your participation in the study is voluntary and you may refuse to participate without penalty or
discrimination at any time. If you choose to participate, no question is required to be answered, and you
may stop at any point in time. The survey will take about 15 minutes.
Benefits
By completing this survey, your monitoring program will benefit as it will be able to better understand
reasons people volunteer which may help inform future program planning for your program and other
similar ones. Information from this study may also benefit other people now or in the future through a
better understanding of actions that may result from participation to promote civic participation and
environmental protection.
Risks
We will do our best to protect the information we collect from you during this study. Survey answers will
be linked to email addresses so that emails can be used to identify randomly selected respondents to be
asked to participate in follow-up semi-structured interviews. Survey results will be stored on a password
protected computer.
Costs
There are no costs to you for participation in this research study.
Compensation
There is no compensation or payment for taking part in this study.
Confidentiality
Your survey responses will be linked to your email so that we are able to identify survey respondents to
contact for follow up interviews. If you agree to be interviewed, your participation and responses will be
stored with a code name to protect your confidentiality. All responses will be stored on a password
protected computer.
Voluntary Participation/Withdrawal
Taking part in this study is voluntary. You are free to not answer any questions or withdraw at any time.
You may choose not to take part in this study, or if you decide to take part, you can change your mind
later and withdraw from the study.
Questions
Questions about this research should be directed to Extension Assistant Professor and Faculty Advisor Dr.
Kristine Stepenuck or graduate student Rachel Pierson at the University of Vermont, Rubenstein School of
Environment and Natural Resources (kris.stepenuck@uvm.edu or +1 802-656-8504 or
rachel.pierson@uvm.edu). If you have questions or concerns about your rights as a research participant,
then you may contact the Director of the Research Protections Office at +1 802-656-5040.
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Participation
Your participation is voluntary, and you may refuse to participate without penalty or discrimination at any
time. You must be 18 years or older to participate in this study. If desired, you may want to print this
information sheet for your records before continuing. Thank you for your time!
Follow this link to the Survey:
[Insert link to the survey]
--------------------------------------------------------------------------------------------------------------------- -----------------------First Reminder Email (sent one week after the survey opens)
Hi [Insert Monitoring Group Name],
Last week, I sent you an email asking for your participation in a survey about your experience as a
volunteer water monitor for a study I am conducting with my faculty advisor, Dr. Kristine Stepenuck.
Thank you to those of you who have already taken the survey!
For those of you who have not yet taken the survey, you can access the survey by clicking here:
[Insert link to the survey]
Your input will be valuable to help us better understand why people participate in volunteer monitoring
as well as outcomes of participation to be able to share results with your program director to help
strengthen your program. The survey should take around 15 minutes to complete. We will close the
survey on [insert date].
We look forward to your feedback! Please contact us if you would like more information about the project
or have any questions.
Sincerely,
Rachel Pierson
Graduate Student
University of Vermont
rachel.pierson@uvm.edu
Kristine Stepenuck
Extension Assistant Professor
University of Vermont
kris.stepenuck@uvm.edu
(802) 656-8504
--------------------------------------------------------------------------------------------------------------------- -----------------------Second Reminder Email (sent two weeks after the survey opens)
Hi [Insert Monitoring Group Name],
You may have seen a few recent emails asking for your participation in a survey about your experience as
a volunteer water monitor. If you have already taken the survey, thank you! I would be grateful if those
who have not yet taken the survey can find a few minutes to respond. The survey should only take about
15 minutes of your time. We will close the survey on [insert date].
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Follow this link to the Survey:
[Insert link to the survey]
Thank you!
Rachel Pierson
Graduate Student
University of Vermont
rachel.pierson@uvm.edu
Kristine Stepenuck
Extension Assistant Professor
University of Vermont
kris.stepenuck@uvm.edu
(802) 656-8504
--------------------------------------------------------------------------------------------------------------------------------------------Third Reminder Email (sent three weeks after initial email)
Hi [Insert Monitoring Group Name],
Over the past few weeks, you have received regular emails from me about a short survey of volunteer
water monitoring I am conducting with my faculty advisor, Dr. Kristine Stepenuck. We have heard from
many of you and would love to hear from all of you! The survey will close in one week. It only takes a few
minutes of your time to complete. We would greatly appreciate your input.
You can take the survey by clicking here:
[Insert link to the survey]
Your input will be valuable to help us better understand why people participate in volunteer monitoring,
and to help us to learn about outcomes of participation. We will share results with your program director
and others to help inform future program planning for your program and other similar ones.
Please contact us if you would like more information about the project or have any questions.
Sincerely,
Rachel Pierson
Graduate Student
University of Vermont
rachel.pierson@uvm.edu
Kristine Stepenuck
Extension Assistant Professor
University of Vermont
kris.stepenuck@uvm.edu
(802) 656-8504
--------------------------------------------------------------------------------------------------------------------- ------------------------
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Fourth and Final Reminder Email (Sent a few days before the survey closes)
Hello, [Insert Monitoring Group Name]!
As a final reminder, I am reaching out to you to ask for your input on a survey about your experience as a
volunteer water monitor. The survey will close in [insert date] days and I would be grateful if you can find
a few minutes to respond. The survey should only take about 15 minutes of your time. If you have already
taken the survey, thank you! I apologize for the repeated emails; we greatly appreciate your response and
we would love to hear from all of you!
Follow this link to the Survey:
[Insert link to the survey]
Thank you for your time!
Rachel Pierson
Graduate Student
University of Vermont
rachel.pierson@uvm.edu
Kristine Stepenuck
Extension Assistant Professor
University of Vermont
kris.stepenuck@uvm.edu
(802) 656-8504
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APPENDIX C: ONLINE SURVEY QUESTIONS
Transboundary Survey of Volunteer Motivations and Outcomes
Q1 What is the name of the program with which you monitor?
▼ Alliance for Aquatic Resource Monitoring (ALLARM) (1) ... Stream Health Monitoring and
Assessment Kit (SHMAK) (3)

Q2 If applicable, what is the name of the local or community group with which you monitor?
________________________________________________________________
Q3 In what year did you start monitoring for this program?
▼ 2019 (1) ... 1980 or earlier (40)

Q4 Do you monitor streams?

o
o

Yes (1)
No (2)

Skip To: End of Survey If Q4 = No
Q5 Do you monitor seasonally (e.g., only in the spring and summer months) or year-round?

o
o

Seasonally (1)
Year-round (2)

Q6 How many times do you monitor in a given year?
________________________________________________________________
Q7 How many sites do you monitor?
________________________________________________________________
Q8 On average, how long does it take you to monitor at your primary field site? (If you do not
have a primary field site, please choose one of the sites you monitor)
________________________________________________________________
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Q9 What is the range of time you take to monitor at your primary field site (e.g., 30 minutes— 2
hours)?
________________________________________________________________
Display This Question:
If Q1 = Alliance for Aquatic Resource Monitoring (ALLARM)
Q10 Approximately how many miles do you live from your primary monitoring site?
________________________________________________________________
Display This Question:
If Q1 = Columbia Basin Watershed Network (CBWN)
Or Q1 = Stream Health Monitoring and Assessment Kit (SHMAK)
Q10 Approximately how many kilometers do you live from your primary monitoring site?
________________________________________________________________
Q11 How many years have you lived in this place or a nearby location?
________________________________________________________________
Q12 When you began volunteering for this program, how was your primary monitoring site
determined?

o
o
o

I chose my site (1)
My site was assigned to me (2)
Other (please explain) (3) ________________________________________________
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Q13 Please indicate your level of agreement with these statements about your primary monitoring
site.
Strongly
Agree (1)

Agree (2)

Neutral (3)

Disagree (4)

Strongly
Disagree (5)

This site
means a lot to
me (1)

o

o

o

o

o

I wouldn’t
substitute any
other
monitoring
site in place of
this site (2)

o

o

o

o

o

I do not
particularly
like this site
(3)

o

o

o

o

o

Monitoring at
this site is
more
important to
me than
monitoring
anywhere else
(4)

o

o

o

o

o

I feel no
commitment
to this site (5)

o

o

o

o

o

I am very
attached to
this site (6)

o

o

o

o

o
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Display This Question:
If Q3 = 2019
Or Q3 = 2018
Q14 Please indicate your level of agreement with each of the following statements about why you
began volunteering for this program. The term “place” refers to the site you monitor and the area
surrounding that location.
Strongly
Agree (1)

Agree (2)

Neutral (3)

Disagree (4)

Strongly
Disagree (5)

I wanted to learn
more about local
water resources
(1)

o

o

o

o

o

I wanted to
spend time
outdoors and in
nature (2)

o

o

o

o

o

I identify strongly
with this place (3)

o

o

o

o

o

I wanted to
participate in
scientific
research (4)

o

o

o

o

o

I wanted to meet
new people (5)

o

o

o

o

o

I was concerned
about water
quality issues (6)

o

o

o

o

o

I wanted to do
something that I
enjoy (7)

o

o

o

o

o

I wanted to help
protect or restore
aquatic
ecosystems (8)

o

o

o

o

o

I wanted to learn
new skills and
knowledge (9)

o

o

o

o

o

I feel that this
place is a part of
me (10)

o

o

o

o

o

I was concerned
about water

o

o

o

o

o
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quantity and
flows (11)
I find that a lot of
my life is
organized around
this place (12)

o

o

o

o

o

I wanted to
contribute to
scientific
knowledge (13)

o

o

o

o

o

Monitoring at this
place is more
important to me
than monitoring
at any other
place (14)

o

o

o

o

o

I was concerned
about fish and/or
other aquatic life
(17)

o

o

o

o

o

I wanted to
participate in a
project with my
family or friends
(15)

o

o

o

o

o

Other (please
explain) (16)

o

o

o

o

o

127

Display This Question:
If Q3 = 2019
Or Q3 = 2018

Q15 You indicated that the following positively influenced why you began volunteering. Please
rank your top three (3) motivations for initially volunteering in order of significance (1 being the
most significant).
Q14 = I wanted to learn more about local water resources [ Strongly Agree ]
Or Q14 = I wanted to learn more about local water resources [ Agree ]
______ I wanted to learn more about local water resources (1)
Q14 = I wanted to spend time outdoors and in nature [ Strongly Agree ]
Or Q14 = I wanted to spend time outdoors and in nature [ Agree ]
______ I wanted to spend time outdoors and in nature (2)
Q14 = I identify strongly with this place [ Strongly Agree ]
Or Q14 = I identify strongly with this place [ Agree ]
______ I identify strongly with this place (3)
Q14 = I wanted to participate in scientific research [ Strongly Agree ]
Or Q14 = I wanted to participate in scientific research [ Agree ]
______ I wanted to participate in scientific research (4)
Q14 = I wanted to meet new people [ Strongly Agree ]
Or Q14 = I wanted to meet new people [ Agree ]
______ I wanted to meet new people (5)
Q14 = I was concerned about water quality issues [ Strongly Agree ]
Or Q14 = I was concerned about water quality issues [ Agree ]
______ I was concerned about water quality issues (6)
Q14 = I wanted to do something that I enjoy [ Strongly Agree ]
Or Q14 = I wanted to do something that I enjoy [ Agree ]
______ I wanted to do something that I enjoy (7)
Q14 = I wanted to help protect or restore aquatic ecosystems [ Strongly Agree ]
Or Q14 = I wanted to help protect or restore aquatic ecosystems [ Agree ]
______ I wanted to help protect or restore aquatic ecosystems (8)
Q14 = I wanted to learn new skills and knowledge [ Strongly Agree ]
Or Q14 = I wanted to learn new skills and knowledge [ Agree ]
______ I wanted to learn new skills and knowledge (9)
Q14 = I feel that this place is a part of me [ Strongly Agree ]
Or Q14 = I feel that this place is a part of me [ Agree ]
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______ I feel that this place is a part of me (10)
Q14 = I was concerned about water quantity and flows [ Strongly Agree ]
Or Q14 = I was concerned about water quantity and flows [ Agree ]
______ I was concerned about water quantity and flows (11)
Q14 = I find that a lot of my life is organized around this place [ Strongly Agree ]
Or Q14 = I find that a lot of my life is organized around this place [ Agree ]
______ I find that a lot of my life is organized around this place (12)
Q14 = I wanted to contribute to scientific knowledge [ Strongly Agree ]
Or Q14 = I wanted to contribute to scientific knowledge [ Agree ]
______ I wanted to contribute to scientific knowledge (13)
Q14 = Monitoring at this place is more important to me than monitoring at any other place [
Strongly Agree ]
Or Q14 = Monitoring at this place is more important to me than monitoring at any other place [
Agree ]
______ Monitoring at this place is more important to me than monitoring at any other place (14)
Q14 = I was concerned about fish and/or other aquatic life [ Strongly Agree ]
Or Q14 = I was concerned about fish and/or other aquatic life [ Agree ]
______ I was concerned about fish and/or other aquatic life (17)
Q14 = I wanted to participate in a project with my family or friends [ Strongly Agree ]
Or Q14 = I wanted to participate in a project with my family or friends [ Agree ]
______ I wanted to participate in a project with my family or friends (15)
Q14 = Other (please explain) [ Strongly Agree ]
Or Q14 = Other (please explain) [ Agree ]
______ Other (please explain) (16)
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Display This Question:
If Q3 = 2017
Or Q3 = 2016
Or Q3 = 2016
Or Q3 = 2015
Or Q3 = 2014
Or Q3 = 2013
Or Q3 = 2012
Or Q3 = 2011
Or Q3 = 2010
Or Q3 = 2009
Or Q3 = 2008
Or Q3 = 2007
Or Q3 = 2006
Or Q3 = 2005
Or Q3 = 2004
Or Q3 = 2003
Or Q3 = 2002
Or Q3 = 2001
Or Q3 = 2000
Or Q3 = 1999
Or Q3 = 1998
Or Q3 = 1997
Or Q3 = 1996
Or Q3 = 1995
Or Q3 = 1994
Or Q3 = 1993
Or Q3 = 1992
Or Q3 = 1991
Or Q3 = 1990
Or Q3 = 1989
Or Q3 = 1988
Or Q3 = 1987
Or Q3 = 1986
Or Q3 = 1985
Or Q3 = 1984
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Or Q3 = 1983
Or Q3 = 1982
Or Q3 = 1981
Or Q3 = 1980 or earlier
Q14 Please indicate your level of agreement with these statements about why you currently
volunteer for this program. The term “place” refers to the site you monitor and the area
surrounding that location.
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Strongly
Agree (1)

Agree (2)

Neutral (3)

Disagree (4)

Strongly
Disagree (5)

I want to learn
more about
local water
resources (1)

o

o

o

o

o

I want to
spend time
outdoors and
in nature (2)

o

o

o

o

o

I identify
strongly with
this place (3)

o

o

o

o

o

I want to
participate in
scientific
research (4)

o

o

o

o

o

I want to meet
new people
(5)

o

o

o

o

o

I am
concerned
about water
quality issues
(6)

o

o

o

o

o

I want to do
something
that I enjoy (7)

o

o

o

o

o

I want to help
protect or
restore
aquatic
ecosystems
(8)

o

o

o

o

o

I want to learn
new skills and
knowledge (9)

o

o

o

o

o

I feel that this
place is a part
of me (10)

o

o

o

o

o

I am
concerned
about water
quantity and
flows (11)

o

o

o

o

o
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I find that a lot
of my life is
organized
around this
place (12)

o

o

o

o

o

I want to
contribute to
scientific
knowledge
(13)

o

o

o

o

o

Monitoring at
this place is
more
important to
me than
monitoring at
any other
place (14)

o

o

o

o

o

I am
concerned
about fish
and/or other
aquatic life
(17)

o

o

o

o

o

I want to
participate in
a project with
my family or
friends (15)

o

o

o

o

o

Other (please
explain) (16)

o

o

o

o

o
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Display This Question:
If Q3 = 2017
Or Q3 = 2016
Or Q3 = 2015
Or Q3 = 2014
Or Q3 = 2013
Or Q3 = 2012
Or Q3 = 2011
Or Q3 = 2010
Or Q3 = 2009
Or Q3 = 2008
Or Q3 = 2007
Or Q3 = 2006
Or Q3 = 2005
Or Q3 = 2004
Or Q3 = 2003
Or Q3 = 2002
Or Q3 = 2001
Or Q3 = 2000
Or Q3 = 1999
Or Q3 = 1998
Or Q3 = 1997
Or Q3 = 1996
Or Q3 = 1995
Or Q3 = 1994
Or Q3 = 1993
Or Q3 = 1992
Or Q3 = 1991
Or Q3 = 1990
Or Q3 = 1989
Or Q3 = 1988
Or Q3 = 1987
Or Q3 = 1986
Or Q3 = 1985
Or Q3 = 1984
Or Q3 = 1983

134

Or Q3 = 1982
Or Q3 = 1981
Or Q3 = 1980 or earlier

Q15 You indicated that the following positively influence why you currently volunteer. Please rank
your top three (3) motivations for volunteering in order of significance (1 being the most
significant).
Q14 = I want to learn more about local water resources [ Strongly Agree ]
Or Q14 = I want to learn more about local water resources [ Agree ]
______ I want to learn more about local water resources (1)
Q14 = I want to spend time outdoors and in nature [ Strongly Agree ]
Or Q14 = I want to spend time outdoors and in nature [ Agree ]
______ I want to spend time outdoors and in nature (2)
Q14 = I identify strongly with this place [ Strongly Agree ]
Or Q14 = I identify strongly with this place [ Agree ]
______ I identify strongly with this place (3)
Q14 = I want to participate in scientific research [ Strongly Agree ]
Or Q14 = I want to participate in scientific research [ Agree ]
______ I want to participate in scientific research (4)
Q14 = I want to meet new people [ Strongly Agree ]
Or Q14 = I want to meet new people [ Agree ]
______ I want to meet new people (5)
Q14 = I am concerned about water quality issues [ Strongly Agree ]
Or Q14 = I am concerned about water quality issues [ Agree ]
______ I am concerned about water quality issues (6)
Q14 = I want to do something that I enjoy [ Strongly Agree ]
Or Q14 = I want to do something that I enjoy [ Agree ]
______ I want to do something that I enjoy (7)
Q14 = I want to help protect or restore aquatic ecosystems [ Strongly Agree ]
Or Q14 = I want to help protect or restore aquatic ecosystems [ Agree ]
______ I want to help protect or restore aquatic ecosystems (8)
Q14 = I want to learn new skills and knowledge [ Strongly Agree ]
Or Q14 = I want to learn new skills and knowledge [ Agree ]
______ I want to learn new skills and knowledge (9)
Q14 = I feel that this place is a part of me [ Strongly Agree ]
Or Q14 = I feel that this place is a part of me [ Agree ]
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______ I feel that this place is a part of me (10)
Q14 = I am concerned about water quantity and flows [ Strongly Agree ]
Or Q14 = I am concerned about water quantity and flows [ Agree ]
______ I am concerned about water quantity and flows (11)
Q14 = I find that a lot of my life is organized around this place [ Strongly Agree ]
Or Q14 = I find that a lot of my life is organized around this place [ Agree ]
______ I find that a lot of my life is organized around this place (12)
Q14 = I want to contribute to scientific knowledge [ Strongly Agree ]
Or Q14 = I want to contribute to scientific knowledge [ Agree ]
______ I want to contribute to scientific knowledge (13)
Q14 = Monitoring at this place is more important to me than monitoring at any other place [
Strongly Agree ]
Or Q14 = Monitoring at this place is more important to me than monitoring at any other place [
Agree ]
______ Monitoring at this place is more important to me than monitoring at any other place (14)
Q14 = I am concerned about fish and/or other aquatic life [ Strongly Agree ]
Or Q14 = I am concerned about fish and/or other aquatic life [ Agree ]
______ I am concerned about fish and/or other aquatic life (17)
Q14 = I want to participate in a project with my family or friends [ Strongly Agree ]
Or Q14 = I want to participate in a project with my family or friends [ Agree ]
______ I want to participate in a project with my family or friends (15)
Q14 = Other (please explain) [ Strongly Agree ]
Or Q14 = Other (please explain) [ Agree ]
______ Other (please explain) (16)
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Q16 Please indicate how likely or unlikely you would be to do any of the following.
Very Likely
(1)

Likely (2)

Neutral (3)

Unlikely (4)

Very Unlikely
(5)

I would
monitor at a
different
location if this
one became
unavailable
(1)

o

o

o

o

o

I would
continue
monitoring if I
was asked to
monitor
somewhere
else (2)

o

o

o

o

o

I would stop
visiting this
place if I did
not monitor
here (3)

o

o

o

o

o
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Q17 Which of the following actions had you taken before becoming a volunteer monitor?
Did not have the
opportunity (3)

Yes (1)

No (2)

Voted to protect the
environment (1)

o

o

o

Made donations to
protect the
environment (2)

o

o

o

Engaged in
stewardship activities
(3)

o

o

o

Talked with family
and/or friends about
environmental issues
(4)

o

o

o

Contacted government
officials about
environmental issues
(5)

o

o

o

Became publicly
engaged in decision
making about the
environment (e.g.
served on a board) (6)

o

o

o

Protested or supported
environmental issues
(e.g. taking place in a
march; signing a
petition) (7)

o

o

o

Posted to social media
about environmental
issues (8)

o

o

o

Wrote a letter to the
editor of a local news
source/publication
about an
environmental issue
(10)

o

o

o

Other (please explain)
(9)

o

o

o
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Q18 Of the following actions you had not taken before becoming a volunteer monitor, which
actions have you taken since becoming a volunteer monitor?
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Did not have the
opportunity (3)

Yes (1)

No (2)

o

o

o

o

o

o

o

o

o

o

o

o

Q17 = Voted to protect
the environment [ No ]
Or Q17 = Voted to
protect the
environment [ Did not
have the opportunity ]
Voted to protect the
environment (1)
Q17 = Made donations
to protect the
environment [ No ]
Or Q17 = Made
donations to protect
the environment [ Did
not have the
opportunity ]
Made donations to
protect the
environment (2)
Q17 = Engaged in
stewardship activities [
No ]
Or Q17 = Engaged in
stewardship activities [
Did not have the
opportunity ]
Engaged in
stewardship activities
(3)
Q17 = Talked with
family and/or friends
about environmental
issues [ No ]
Or Q17 = Talked with
family and/or friends
about environmental
issues [ Did not have
the opportunity ]
Talked with family
and/or friends about
environmental issues
(4)
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Q17 = Contacted
government officials
about environmental
issues [ No ]
Or Q17 = Contacted
government officials
about environmental
issues [ Did not have
the opportunity ]

o

o

o

o

o

o

Contacted government
officials about
environmental issues
(5)
Q17 = Became publicly
engaged in decision
making about the
environment (e.g.
served on a board) [
No ]
Or Q17 = Became
publicly engaged in
decision making about
the environment (e.g.
served on a board) [
Did not have the
opportunity ]
Became publicly
engaged in decision
making about the
environment (e.g.
served on a board) (6)
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Q17 = Protested or
supported
environmental issues
(e.g. taking place in a
march; signing a
petition) [ No ]
Or Q17 = Protested or
supported
environmental issues
(e.g. taking place in a
march; signing a
petition) [ Did not have
the opportunity ]

o

o

o

o

o

o

Protested or supported
environmental issues
(e.g. taking place in a
march; signing a
petition) (7)
Q17 = Posted to social
media about
environmental issues [
No ]
Or Q17 = Posted to
social media about
environmental issues [
Did not have the
opportunity ]
Posted to social media
about environmental
issues (8)
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Q17 = Wrote a letter to
the editor of a local
news
source/publication
about an
environmental issue [
No ]
Or Q17 = Wrote a
letter to the editor of a
local news
source/publication
about an
environmental issue [
Did not have the
opportunity ]

o

o

o

o

o

o

Wrote a letter to the
editor of a local news
source/publication
about an
environmental issue
(10)
Q17 = Other (please
explain) [ No ]
Or Q17 = Other
(please explain) [ Did
not have the
opportunity ]
Other (please explain)
(9)
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Q19 Of the actions you have taken since becoming a volunteer monitor, which of the following
were related to the specific place where you monitor? The term “place” refers to the site you
monitor and the area surrounding that location.
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Q18 = Voted to protect
the environment [ Yes ]
Voted to protect this
place (1)
Q18 = Made donations
to protect the
environment [ Yes ]
Made donations to
protect this place (2)
Q18 = Engaged in
stewardship activities [
Yes ]
Engaged in
stewardship activities
(3)
Q18 = Talked with
family and/or friends
about environmental
issues [ Yes ]
Talked with family
and/or friends about
this place (4)
Q18 = Contacted
government officials
about environmental
issues [ Yes ]
Contacted government
officials about this
place (5)
Q18 = Became publicly
engaged in decision
making about the
environment (e.g.
served on a board) [
Yes ]
Became publicly
engaged in decision
making about this
place (e.g. served on a
board) (6)

Did not have the
opportunity (3)

Yes (1)

No (2)

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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Q18 = Protested or
supported
environmental issues
(e.g. taking place in a
march; signing a
petition) [ Yes ]
Protested or supported
changes to this place
(e.g. taking place in a
march; signing a
petition) (7)
Q18 = Posted to social
media about
environmental issues [
Yes ]

o

o

o

o

o

o

o

o

o

o

o

o

Posted to social media
about this place (8)
Q18 = Wrote a letter to
the editor of a local
news
source/publication
about an
environmental issue [
Yes ]
Wrote a letter to the
editor of a local news
source/publication
about this place (10)
Q18 = Other (please
explain) [ Yes ]
Other (please explain)
(9)

146

Q20 Please write any additional comments you may have regarding why you decided to
participate in volunteer monitoring and/or actions you have taken as a result of your participation:
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

Q21 What is your gender?
________________________________________________________________
Q22 What is your age?
________________________________________________________________
Display This Question:
If Q1 = Alliance for Aquatic Resource Monitoring (ALLARM)
Q23 What is the highest level of education you have completed?

o
o
o
o
o
o

Less than a high school degree (1)
High school degree (2)
Some college (3)
2 year technical or associate degree (4)
4 year college degree (5)
Advanced degree (6)

Display This Question:
If Q1 = Columbia Basin Watershed Network (CBWN)
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Q23 What is the highest level of education you have completed?

o
o
o
o
o
o

No certificate, diploma or degree (1)
Secondary (high) school diploma or equivalent (2)
Non-university certificate or diploma (3)
University certificate or diploma below bachelor level (4)
University certificate, diploma or degree at bachelor level or above (5)
Graduate degree (Masters or PhD) (6)

Display This Question:
If Q1 = Stream Health Monitoring and Assessment Kit (SHMAK)
Q23 What is the highest level of education you have completed?

o
o
o
o
o

No qualification (1)
NCEA Level 1-3 certificate (or equivalent) (2)
Level 4-6 certificate/diploma (3)
Bachelor’s degree (4)
Postgraduate degree (5)

Display This Question:
If Q1 = Alliance for Aquatic Resource Monitoring (ALLARM)
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Q24 To which race or ethnic group do you identify? Please select all that apply.

▢
▢
▢
▢
▢
▢
▢

American Indian or Alaskan Native (1)

Asian (2)

Black or African American (3)

Hispanic, Latino, or Spanish (4)

Native Hawaiian or Other Pacific Islander (5)

White (6)

Some other race or ethnicity (please specify) (7)
________________________________________________

▢

Prefer not to answer (8)

Display This Question:
If Q1 = Columbia Basin Watershed Network (CBWN)
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Q24 To which ethnic group do you identify? Please select all that apply.

▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢
▢

Canadian (1)

English (2)

Scottish (3)

French (4)

Irish (5)

German (6)

Chinese (7)

Italian (8)

First Nations (9)

East Indian (10)

Ukrainian (11)

Dutch (12)

Polish (13)

Filipino (14)

British Isles (15)

Russian (16)

Métis (17)
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▢
▢
▢
▢
▢

Portuguese (18)

Welsh (19)

Norwegian (20)

Inuit (21)

Some other race or ethnicity (please specify) (22)
________________________________________________

▢

Prefer not to answer (23)

Display This Question:
If Q1 = Stream Health Monitoring and Assessment Kit (SHMAK)
Q24 To which ethnic group do you identify? Please select all that apply.

▢
▢
▢
▢
▢
▢
▢
▢
▢

New Zealand European (1)

Māori (2)

Chinese (3)

Indian (4)

Samoan (5)

Cook Island Māori (6)

Tongan (7)

Niuean (8)

Prefer not to answer (9)

151

▢

Other such as Dutch, Japanese, Tokelauan. Please state: (10)
________________________________________________

Q25 How would you describe the location in which you live?

o
o
o

Urban/city (1)
Suburb (2)
Rural area (3)

Q26
So a list of randomly selected survey respondents can be generated to be asked to participate in
a follow-up interview, please enter the last four digits of your phone number, and the month you
were born. This information will be used to create a unique identifier code only you know. Please
remember this code in case your code is randomly selected to be asked to participate in a followup interview.
Last four digits of your phone number (for example, if your number was 123-656-3131, you would
type in 3131):
________________________________________________________________
Q27 Month of birth as two digits (for example, if you were born in March, type in 03):
________________________________________________________________
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APPENDIX D: INTERVIEW SCRIPT
Volunteer Monitoring: Interview Questions
Interviewee____________________ Interview #___ Start time______ End time______
Date of interview_________________ Location of interview______________________

Hi, thank you for making time to meet with me today! I’d like to talk with you in more detail about your
experience as a volunteer water monitor. Kris Stepenuck and I are interested to know more about the
reasons why you volunteer and actions you take as a volunteer and as an individual. I want to assure you
that our conversation will be confidential. We won’t identify you by name in any papers we write or in any
other communications about the study. Would it be O.K. if I record our conversation? I’m talking with a
lot of people and it will help me remember the details later (I can share the transcript with you later, if
you’d like).
I. Monitoring: Introductory Questions
1.

How long have you been volunteering as a water monitor?
a. How did you become affiliated with your monitoring group?
b. In what year did you begin monitoring?
c. Why did you start monitoring? (Prompt if needed: Were you new as a monitor when the
group started or did you have a role in starting the group?)
d. Do you monitor alone – or with someone else? Who; your role specifically?
e. How would you describe the value of what you are doing as a volunteer?
f. Why is monitoring important to you?

2.

How many sites do you monitor?
i.
Note to self if they monitor more than one site: “Please respond to the following
questions about your primary site only, but feel free to talk about any other site
as we go through the remainder of the interview”
a. Tell me about your primary site (if you do not have a primary site, tell me about your
favorite site). (e.g. what does your site look like, where is your site, how far from your
home, how do you get to your site, etc.?)
b. Did you choose your monitoring site, or was it assigned to you? (assigned by whom –
what organization?)
c. If you chose your site, how is it that you came to monitor this site? (Note to self: might
have already answered this in 2.b.)
d. How often do you visit your site for monitoring?
i.
Note to self: “Thank you for answering those questions about your
primary/favorite site. You may now talk about any of your sites for the
remainder of the interview.”
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3.

Tell me about when you go monitoring. What do you do or what things do you monitor?
a. Tell me about your monitoring process from start to finish. About how long does it take
to monitor?
b. What is your favorite part about monitoring?
c. What is your least favorite part about monitoring?

4.

What do you do with the data you collect from monitoring?

II. The Tangible Outcomes of Monitoring
5.

What exactly have you gained from the experience of being a monitor? (Prompt if needed: new
skills, new knowledge, new friends…)
a. What do you believe your community, the waterbody, or nature has gained from your
monitoring?

6.

What have you learned from this experience? (Prompt: What do you know that you didn’t know
when you first started?)

7.

Has the way you think or feel about your site changed since you first started monitoring?
a. How? In what ways? What led to your change in feelings? (Prompt if needed: Has the
program changed? Did the experience change in some way? Have tasks changed?)

8.

How do you feel about your monitoring site? (Prompt if needed: This can include thoughts,
feelings, or specific words that come to mind when thinking about your site)
a. What aspects of your site are most meaningful to you? Are there aspects of your site you
do not like?
b. What monitoring experiences mean the most to you?
c. Do you feel that your monitoring site has meaning for your identity? If so, in what
way(s)?
d. Do you feel a sense of attachment to your site? (Prompt if needed: Would you say you
are attached to your monitoring site in any way?)
e. If so, did you have a sense of attachment to your monitoring site before you were a
monitor, or has it developed since you started monitoring there? Did any other people
influence your feelings for this site?

9.

What are some words or feelings that come to mind when thinking about when you first began
monitoring?
a. Have these feelings changed throughout your time volunteering?
b. If so, how? Can you elaborate on these changes and why that change may have
occurred?
i.
Alternative if their feelings are similar: “Why do you feel there has been
similarity of your feelings over time?”
ii.
If needed: “What are some words or feelings that come to mind when you think
about monitoring now?”
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c.

Do you believe your monitoring group has played any role in shaping your feelings? If so,
in what ways?

10. As a result of your participation as a volunteer monitor, have you taken any actions or become
engaged in activities that you would not have done before being a monitor?
a. Only if asked for examples or if they don’t understand question: These actions could
include engaging in stewardship activities, contacting local government officials,
donating money to a certain cause, joining a board or committee, attending public
meetings about the environment, writing letters to the editor of a news source, or
posting to social media (only choose a couple to say)
b. Can you describe some of these activities or actions? What did they look like and how
was it facilitated?
III. Monitoring in Context
11. What do you think is the most important outcome of your monitoring participation?
(Note to self: think contributions of monitoring activities/actions)
12. Thinking in a broader context, do you feel that serving as a volunteer water monitor has any
specific values for science, society, or the environment? Please describe those values and explain
their importance.
13. In what ways do you feel the monitoring experience has been important to you?
a. What about the importance to the area around your monitoring site?
b. The broader environment as a whole?
c. To your community?
IV. Conclusion
14. To close, may I ask a few basic questions:
a. Your age as of July 1, 2019
b. Your highest educational level (High school, Associates degree, Bachelor’s, Master’s,
PhD)
c. Are you currently retired, employed, unemployed, other (ex: student; part-time
employed…)
d. How would you describe the area in which you live—rural, suburban, or urban?
Thank you so much for your time. I really appreciate learning about your monitoring work and hearing
your perspectives! If you would like me to send you a transcript of your recording so you can review it, I
can send it to the email address used when I set up the interview with you, unless there is a different
email you would prefer me to use (write it below). Please know I’ll keep your email confidential and will
only use it to send you your transcript.
Email: _______________________________
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